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1.0 INTRODUCTION

ABBE Environmental Services, Inc. (ABB-ES), has prepared this Health and
Environmental Assessment (HEA) for the Southern Division, Naval Facilities
Engineering GCommand (SOUTHNAVFACENGCOM) under the Comprehensive Long-Term
Envirommental Action, Navy (CLEAN) Contract Number N62467-89-D-0317, Contract
Task Order 003. This document develops target soil and groundwater concentra-
tions or Preliminary Remedial Goals (PRGs) based upon risks estimated from
potential exposure to contaminants from the hazardous waste storage tank system
in the Hangar 1000 keyway at Naval Air Station (NAS) Jacksonville, Florida.

1.1 PURPOSE. The HEA was prepared in response to, and in accordance with,
Consent Order No. 88-0738, issued October 4, 1988, and amended December 7, 1990,
by the former Florida Department of Environmental Regulation (FDER) now the
Florida Department of Envirommental Protection (FDEP). The Consent Order
amendment allows the facility to pursue a risk-based clean closure of the Hangar
1000 underground storage tanks with a December 1, 1993, deadline. As part of the
risk-based clean closure, this HEA was performed using recent and historical
analytical data, current toxicity data on the chemicals identified at the site,
and applicable health and envirommental criteria. The goal of the HEA is to
provide an evaluative basis for achieving a clean closure or risk-based clean
closure of the site (i.e., to establish acceptable target concentrations that
would maintain potential exposures within acceptable risk levels).

A clean closure or risk-based clean closure of the facility will be achieved if:
(1) no contaminants are detected, (2) contamination detected is within acceptable
risk levels, or (3) the site is remediated to meet the criteria of (1) or (2).
This HEA establishes a set of risk-based target soil concentrations for the site-
related chemicals. Exposure to these chemical concentrations will not result in
unacceptable health risks.

As stated in the Closure Plan, the site will be remediated by removing the tank
system and adjacent contaminated soils. If the data obtained from the proposed
additional soil and groundwater characterization described in the Closure Plan
(ABB-ES, 1992a) are significantly different from those used to develop this HEA,
the HEA may need to be modified to incorporate the new data.

1.2 TECHNICAL APPROACH. This HEA was conducted following U.S5. Environmental
Protection Agency (USEPA) and FDEP guidance. Sources of this guidance include:
Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI)
Guidance (USEPA, 1989d); Risk Assessment Guidance for Superfund: Volume I, Human
Health Evaluation Manual (RAGS/HHEM) Parts A and B (USEPA, 1989a; 1991b); Risk
Assessment Guidance for Superfund: Volume II, Environmental Evaluation Manual
(USEPA, 1989b); Supplemental Region IV Risk Assessment Guidance (USEPA, 1991f);
the Risk Assessment Guidelines for Non-Superfund Sites (FDER, 1990); the Exposure
Factors Handbook (USEPA, 1990a); the Human Health Evaluation Manual, Supplemental
Guidance: Standard Default Exposure Factors (USEPA, 199la); and the Superfund
Exposure and Assessment Manual (USEPA, 1988).

The HEA was conducted in two phases. 1In the first phase, potential exposure
scenarios were developed based upon present and projected future uses of the

H1000IND.HEA
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site. In the second phase of the HEA, these scenarios were used to develop
chemical-specific risk-based target soil and groundwater concentrations for
evaluating requirements for remedial activity at the site. The target soil
concentrations, or PRGs, are soil concentration levels considered to be
protective of human health against contaminant exposure.

A habitat-based quantitative environmental assessment was not conducted because
~contaminant exposure of ecological receptors is considered minimal. The site is
in an industrial area located in the keyway of the Hangar. The site is paved and
is surrounded by paved areas used for parking vehicles and maintaining aircraft.
The asphalt and concrete cover precludes any exposure of ecological receptors to
subsurface soil contaminants. No surface soil is exposed at this site. Biotic
receptors, including terrestrial and aquatic fauna, may be found at the NAS;
however, their current or future presence in the Hangar 1000 area would be
unlikely due to activities along the flightline, the lack of natural cover, and
lack of food resources. Therefore, this site was not considered to present a
risk to ecological receptors. '

H1000IND. HEA
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2.0 PHYSICAL SETTING

The site is located in an area described as the keyway of Hangar 1000, NAS
Jacksonville, Duval County, Florida. The Hangar 1000 complex and the keyway are
shown in Figures 2-1 through 2-3. The site is located in Section 39, Township
3 South, Range 27 East, at Latitude 30°13'34" North and Longitude 81°40'58" West,
as shown on the U.S. Geological Survey 7.5-Minute Quadrangle map for Orange Park,
Florida. The St. Johns River (approximately 1 mile east of Hangar 1000) forms
the eastern border of NAS Jacksonville. It is a major water body that flows
north and discharges into the Atlantic Ocean northeast of NAS Jacksonville.
Stormwater from the site passes through a series of inlets and pipes into a
drainage ditch, approximately 700 feet to the southeast, and eventually flows
into the Mulberry Cove portion of the St. Johns River. Ground elevations at the
site are approximately 15 feet above the National Geodetic Vertical Datum (NGVD)
of 1929,

The site consists of two underground tanks, designated A and B, and the
associated pipes under the keyway (Figure 2-3). The site is completely covered
by a cement sidewalk. South of the Hangar is a parking area with a narrow grassy
median between the parking area and the nearest road, Yorktown Avenue. The soil
beneath the tanks is primarily a light grey and brown sand. The sand is very
fine grained and well sorted with occasional clay lenses. A complete description
of the soils can be found in the Site Assessment Report (SAR) and Closure Plan
for this site (ABB-ES, 1992b; 1992a).

Groundwater from the surficial aquifer at the site is classified as G-II by the
FDER. The water table of the surficial aquifer system is approximately 5 to 8
feet below land surface (bls). The surficial aquifer reportedly extends to a
depth of approximately 25 to 30 feet bls. The aquifer soils are comprised of
unconsolidated sands, with varying amounts of silt and clay (Geraghty & Miller,
Inc., 1985). The direction of the groundwater flow in the surficial aquifer is
southeast toward the St. Johns River with an estimated groundwater seepage
velocity of 0.029 foot per day (ft/day) (ABB-ES, 1992b). Currently, the
- surficial aquifer in the NAS Jacksonville area is not used for domestic, potable,
or industrial purposes. The base is supplied with drinking and industrial water
by a series of wells installed into the Floridan aquifer system. A complete
description of the site hydrogeology is in the SAR (ABB-ES, 1992b).

2.1 SITE HISTORY. Hangar 1000 is part of a complex that services large aircraft
at NAS Jacksonville. Underground Tanks A and B were constructed as part of
segment six of Hangar 1000 in the late 1960's and early 1970's. They were
designed to receive the waste organic solvents and other substances associated
with cleaning operations performed at the washrack within the hangar. Tank A may
have also received wastes flowing into a manhole from other cleaning operations.

Tank A is a set of two concrete tanks with combined capacity of 750 gallons that
are used as a solvent-water separator. Tank B is a 2,000-gallon steel storage
tank. Tank A is connected to Tank B via metal piping. The washrack is a shallow
grated sump inside Hangar 1000. A manhole approximately 4 feet deep connects the
washrack to Tank A via metal piping. The drain lines to the tanks were plugged
or capped in November 1987 and have not been used since that time. Stormwater

H1000IND.HEA
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runoff can still accumulate in Tank A because rainwater from a nearby 20-inch
drain can surcharge through a 4-inch overflow line into Tank A during periods of
heavy rain. Regular inspections are performed and accumulated rainwater is
pumped out of the tanks as necessary. The SAR and Closure Plan contain details
of the construction and location of these tanks (ABB-ES, 1992b; 1992a).

On June 21, 1988, the FDER conducted a hazardous waste inspection of the NAS
Jacksonville facility. As a result of the inspection, FDER issued Warning Notice
No. HW-16-0013 to NAS Jacksonville on July 22, 1988. All the alleged violations
were corrected except 40 Code of Federal Regulations (CFR), Part 265.195 (tank
inspection) and Part 265.197 (tank closure and post-closure). - FDER and NAS
Jacksonville agreed to enter into a Consent Order (No. 88-0738) to allow NAS
Jacksonville time to prepare a closure plan and to perform the closure. The
Consent Order stated that if contaminated soils could not be practically removed
or decontaminated pursuant to 40 CFR 265.197(a), then NAS Jacksonville must close
the tank system and perform post-closure care in accordance with the closure and
post-closure care requirements that apply to landfills (40 CFR 265.310).

Closure plans were submitted and initial sampling was performed as described
below. The closure completion deadline was extended to allow the collection of
sufficient data to determine risk-based target concentrations. The goal of the
risk-based clean closure plan is to remove or treat all soils and groundwater
containing contaminants above the target concentrations so that there is no
unacceptable residual risk associated with the remaining soils or groundwater.

2.2 PREVIOUS INVESTIGATIONS. Garver + Garver, Inc. (G+G), was contracted to
collect soil samples and provide data to support a clean closure of the tanks.
G+G performed two rounds of sampling and analysis in January and May 1990.
Volatile halogenated organic solvents, aromatic hydrocarbons, and other organic
chemicals were detected in the soils around the tanks. Chromium, cadmium,
barium, and lead were also detected in the soil; however, chromium, barium, and
lead were detected within their naturally occurring background concentrations.
Cadmium was detected above the naturally occurring background concentration
(Kabata-Pendias and Pendias, 1992; Shacklette and Boerngen, 1984). A summary of
the potentially site-related chemicals detected in the soils is shown in Table
2-1. Table 2-2 provides a comparison of the metal concentrations detected in the
soils at the site with naturally occurring background concentrations.

FDER and NAS Jacksonville agreed that the Navy should perform additional
investigations to assess potential contamination in the shallow groundwater at
the site. They also agreed to determine if any contamination detected in the
groundwater poses an unacceptable level of risk to human health or the
environment. On December 7, 1990, FDER extended the tank closure completion
deadline to December 1, 1993, to allow time for revision to the Closure Plan,
further investigation, development of an HEA, and closure action, as necessary.

In January 1991, ABB-ES conducted a preliminary hydrogeologic assessment of the
site. ABB-ES installed eight temporary shallow piezometers, surveyed piezometer
casing elevations, and measured groundwater elevations. In October 1991, ABB-ES
collected soil for analysis and installed four monitoring wells. Groundwater was
sampled in October and December 1991, and the results are also included in Table
2-1. A full discussion of the Hangar 1000 site and the chemical contaminants,
both soil and groundwater, can be found in the SAR (ABB-ES, 1992b).

H1000IND.HEA
FGB.12.93 2.5



Table 2-1
Maximum Concentrations of Chemicals
- Detected in the Soil and Groundwater -
Health and Environmental Assessment
Hangar 1000
NAS Jacksonville, Florida
Maximum Concentration Source
Groundwater organic chemicals (wg/t) (mg/?2)
Acetone 15 0.015 A
Di-n-butyl phthalate \ 1 0.001 A
Chioroform ' 14 - 0.014 A
1,1-Dichloroethane 51 0.051 A
1-1-Dichloroethene 43 0.043 A
cis,trans-1,2-Dichloroethene 43 0.043 A
Tetrachloroethene 7 0.007 A
1,1,1-Trichloroethane : 330 0.330 A
Trichloroethene 320 0.320 A
Groundwater metals (mg/?)
Barium , 0.199 A
Chromium (total) 0.0263 A
Lead 0.0081 A
Soil organic chemicals (wa/kg) (mg/kg)
Acetone 5,200 5.200 A
bis(2-Ethylhexyl)phthalate 985 0.995 G
Carbon tetrachloride 18 0.018 A
1,1-Dichloroethane 1,850 1.850 G
1,1-Dichloroethene ' ‘ 1,883 1.883 G
Ethylbenzene 2,000 2.000 G
Methylene chloride 2,000 2.000 G
Naphthalene 1,040 1.040 G
Tetrachloroethene 31,450 31.450 G
Toluene 11,350 11.350 G
1,1,1-Trichloroethane 52,000 52.000 G
Trichloroethene 6,300 6.300 G
Trichlorotrifluoroethane 783 , 0.783 G
Aylene 14,750 - 14,750 G
Soil metals {mg/kg)
Barium ' 55.8 G
Cadmium 25.3 G
Chromium (total) 9.13 G
Lead 9.55 G
Notes:  pg/f = micrograms per liter. mg/kg = milligrams per kilogram.
mg/t = milligrams per liter. A = maximum concentration derived from ABB-ES samples.
#9/kg = micrograms per kilogram. G = maximum concentration derived from Garver + Garver samples.
H1000IND.HEA
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Table 2-2
Comparison of Detected Soil Metal Concentrations
With Naturally Occurring Background Ranges

Health and Environmental Assessment
Hangar 1000
NAS Jacksonville, Florida

Maximum Concentration'  Range Near Jacksonville?  Range for Sandy Soils®

Element Detected (mg/kg) (mg/kg) (mg/kg)
Barium 55.8 10 to 200 1010 1,500
Cadmium 253 NA 0.08 to 0.47
Chromium (total) © 913 110 20 3 to 200

Lead ) 9.55 <10 <10 to 70

! Source: Garver + Garver, 1991.
2 Source: Shacklette and Boerngen, 1984.
® Source: Kabata-Pendias and Pendias, 1992.

Notes: mg/kg = milligram per' kilogram.
NA = not available.

2.3 MEDIA OF CONCERN AND MIGRATION ROUTES. All potentially site-related
chemicals detected in soil and groundwater at Hangar 1000 are presented in Table
2-1. The table includes unvalidated chemical data from previous investigations
(G+G) and validated data from the 1991 ABB-ES investigations. All the chemicals
detected in all investigations have been considered in developing the target soil
concentrations.

‘The soil appears to be more contaminated than the groundwater, but chemicals in
- the soils may have migrated into the groundwater. Because the tank system is
located at least partly below the water table, it is possible that chemicals
leaking from the tanks could have also entered the groundwater directly.
Removing the tank system and the contaminated soils will prevent any further
contamination of either the soil or the groundwater.

The chemicals detected were primarily volatile organic solvents and some metals.
Metal concentrations detected in the soils were compared to typical sandy soil
and regional background concentrations to determine site-related contaminants.
The four identified potential metals of concern are cadmium, chromium, lead, and
barium. Cadmium, chromium, and lead are all possible hazardous substances that
may be present in wastes expected from cleaning operations of metals used in
aircraft. These may have been disposed of, along with the solvent wastes, into
the tanks. Barium has been used as a lubricating oil additive and, therefore,
also may have been present in the waste cleaning solvents. According to the
literature for trace metals in the soils of the United States (Kabata-Pendias and
Pendias, 1992; Shacklette and Boerngen, 1984), the chromium, lead, and barium
concentrations observed are all within the normal background ranges. The maximum
cadmium concentration is above the concentration range expected for background.

H1000IND. HEA
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2.4 HUMAN AND ENVIRONMENTAL RECEPTORS. Hangar 1000 is part of the flightline
support and industrial services at NAS Jacksonville. The hangar services a large
aircraft runway. The area surrounding the hangar and keyway is paved with
concrete and asphalt. The keyway entrance has a tall, locked gate so that only
employees requiring access are permitted to go into the keyway area. Currently,
the human population potentially exposed to the contamination at Hangar 1000 is
limited to base personnel assigned to Hangar 1000. There are no plans to close
the base or discontinue flightline services near Hangar 1000. Under a reasonable
future land use, the area is expected to remain a hangar, and industrial military
operations involving aircraft service are expected to continue. Future receptors
will continue to be base personnel assigned to activities in Hangar 1000.

As discussed in Section 1.0, envirommental receptors are not expected to be
present in the vicinity of Hangar 1000.

2.5 HEALTH AND ENVIRONMENTAL CRITERIA. The two media of concern at Hangar 1000
are soil and groundwater. ~The purpose of this section is to identify any
regulations, standards, or criteria that are potentially applicable or relevant
to establishing action levels for closure of Hangar 1000. Applicability of the
criteria to risk-based clean closure for current and future industrial land use
is also addressed.

Soils. There. are no general Florida or USEPA Region IV standards for soil
quality. Florida does have criteria applicable to petroleum-contaminated soils
that have been remediated using thermal treatment. According to Chapter 17-775,
Florida Administrative Code (FAC), these criteria "apply only to thermal
treatment facilities and the contaminated soils which will be treated therein."
The criteria are not applicable if soil may be classified as a hazardous waste
or contains hazardous waste, i.e., the soil cannot be treated thermally if
suspected of containing a hazardous waste. Hazardous wastes include soils
containing volatile organic halogens. Appendix A (Table A-1) contains these
thermal treatment soil criteria for reference. Although these criteria do not
specifically apply because the tanks and soils potentially contain hazardous
waste, they do provide guidance for soil levels that are considered “"clean" under
this State regulation.

The expected future land use at this site is considered to be industrial. The
proposed rule for Corrective Actions under RCRA developed by USEPA contains
examples of concentrations meeting criteria for action levels (USEPA, 1990c).
These concentrations are based on an exposure assuming residential land use,
long-term direct contact with soils, and soil ingestion by children. It is
applicable to the conditions of unrestricted land use. For reference, the
chemicals and the concentrations derived by USEPA under these assumptions, using
toxicity data as of July 27, 1990, are given in Appendix B.

USEPA Region III (USEPA, 1993a) has derived a set of risk-based media concentra-
tions that may be used as a screening tool for Superfund sites. USEPA Region IV
has previously accepted this screening approach. These concentrations are based
on exposure to surface soil under residential or worker scenarios. Region III's
risk-based concentrations for chemicals detected in the subsurface soil at Hangar

1000 are summarized in Table A-2 and the entire USEPA memorandum is attached in
Appendix B.

H1000IND.HEA
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Groundwater. The groundwater is expected to migrate slowly from the site and
eventually enter the St. Johns River. Currently, the groundwater from the
surficial aquifer under the site is not used for any purpose. Due to the nature
of the industrial complex surrounding the site, it is unlikely that groundwater
would be used in the future. However, if the groundwater were to be used in the
future, it would probably be for industrial purposes. According to calculations
presented in the SAR for estimating aquifer production rates, the amount of water
expected to be produced by the shallow aquifer is less than 3 gallons per minute
for a 6-inch diameter well (ABB-ES,; 1992b).

There are no published or promulgated criteria for industrial water use. FDER
and USEPA consider situations where the only expected water use is industrial on
a case by case basis. As previously indicated, no likely use, or at most limited
industrial use only, is probable for the surficial aquifer at Hangar 1000.
Despite the low probability of groundwater use as a drinking water source, the
drinking water regulations and general regulations have been included for
reference in the health and envirommental criteria.

Water Quality Standards for Florida are promulgated as Chapter 17-3, FAC. Part
IV, Water Quality Criteria--Groundwater, provides classifications and standards
for Florida groundwater. Groundwater in the surficial aquifer at Hangar 1000
meets the classification G-II (Chapter 17-3.403, FAC). The Quality Standards for
Class G-II waters are the minimum standards for all groundwaters (Chapter
17-3-402, FAC). The primary and secondary drinking water quality standards are
listed in Chapters 17-550.310 and 17-550.320, FAC. The minimum standards require
that no concentrations of deleterious or hazardous substances be present that
represent a serious danger to public health or impair the beneficial use of
adjacent waters. Florida'’'s Primary Drinking Water Standards Maximum Contaminant
Levels (MCLs) (Chapter 17-550.310, FAC, January 3, 1991) were reviewed and these
concentrations for the chemicals detected in the groundwater at Hangar 1000 are
listed in Appendix A, Table A-3. The current Federal Drinking Water Regulations
and Health Advisories (USEPA, May 1993); USEPA, 1993b) were also reviewed and the
pertinent MCLs and Maximum Contaminant Level Goals (MCLGs) for the chemicals
detected in the groundwater at Hangar 1000 are also listed in Appendix A, Table
A-3.

Consistent with the industrial land use at Hangar 1000, exposure to contaminated
groundwater from the surficial aquifer is considered only for industrial use.
In doing so, the groundwater is assumed to be used only in nonpotable applica-
tions.

H1000IND.HEA
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3.0 DEVELOPMENT OF TARGET CONCENTRATIONS

This section describes the methodology and rationale for developing target
concentrations of site-related chemicals of concern at Hangar 1000. These target
concentrations provide adequate protection of both human health and the
environment. They will be used to determine the need for and effectiveness of
various remedial actions. Based on the results of the SAR (ABB-ES, 1992b), the
media of concern at Hangar 1000 are soils and groundwater. Air is not considered
a medium of concern because the contamination is limited to subsurface soils and
the soils are effectively capped with asphalt and concrete.

Soil and groundwater target concentrations are derived to provide a prescribed
level of protection against potential exposures to site-related chemicals based
on current and assumed future land use. By setting the total risk at a specified
level and defining likely exposure conditions it is possible to derive target
soil and groundwater concentrations. These concentrations are the proposed
target soil and groundwater concentrations that are protective of human health.

The following subsections describe the potentially exposed populations and
current and assumed land uses at Hangar 1000 (Subsection 3.1) and toxicity
information (Subsection 3.2) used to derive the risk-based target concentrations.
These target concentrations are presented in Subsection 3.3.

3.1 EXPOSURE ASSESSMENT. The objective of the exposure assessment is to
estimate the type and magnitude of potential exposure to site-related chemicals.
This section summarizes the site-related chemicals in each media, current and
potential future land use, potentially exposed populations, and current and
possible future exposure pathways. This information is combined with appropriate
toxicity information to develop risk-based target concentrations.

The exposure assessment was developed based on current USEPA methodology and
guidance (USEPA, 1989b; 1991a; 1991b). These documents provide standard exposure
scenarios and default values for many exposure parameters that were used in this
exposure assessment. Values for site-specific exposure parameters, not included
in these guidance documents, were selected using best professional judgment and
knowledge of expected current and future land use at Hangar 1000.

3.1.1 Iderntification of Site Contaminants A variety of halogenated and non-
halogenated organic chemicals and metals were detected in the subsurface soils
and groundwater at Hangar 1000. A discussion of the analytical results, nature,
and magnitude of contamination at this site is presented in the SAR (ABB-ES,
1992b). All chemicals detected in at least one sample, and not attributed to
naturally occurring elements, were considered to be site related and evaluated
in this exposure assessment.

Although the maximum cadmium concentration (25.3 milligrams per kilogram [mg/kg])
is above the background concentration, it is less than the Chapter 17-775.400,
FAC, clean soil criterion of 55 mg/kg. Of the metals, only cadmium exceeded the
normal background ranges (Table 2-2). As noted in Section 2.5, these clean soil
criteria do not apply to hazardous waste, but they do provide a basis for
deciding if soil containing cadmium can be regarded as clean. Additionally, the
maximum cadmium concentration is below the Region IIT worker soil ingestion
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scenario screening concentration of 510 mg/kg (USEPA, 1992b) and below the RCRA
action level of 40 mg/kg (USEPA, 1990c). These so0il concentrations are
associated with a non-carcinogenic hazard index of 1.0 for industrial soil
exposures. Cadmium soil concentrations detected are well below the hazard index
of 1.0, which is the usual target for cleanups. (See Appendix B.) Therefore,
cadmium is not considered a site contaminant and is not further evaluated in the
HEA. -

None of the metals detected in groundwater were found at levels above Florida
MCLs for each metal and, as such, were not included in the HEA. The remaining
chemicals considered in the HEA are listed in Table 3-1.

3.1.2 Routes of Exposure Hangar 1000 is part of the flightline support and
industrial services at NAS Jacksonville. It is located south of the runways and
adjacent to other flightline industrial facilities. The hangar is currently
operational and services a large aircraft runway. The future land use is
expected to remain the same. The site is entirely covered by asphalt and cement
with no current or regularly scheduled maintenance activities that penetrate the
surface.

Groundwater in the surficial aquifer beneath Hangar 1000 is not used for domestic
or potable purposes. It is not likely to be used in the future, because this
area of the NAS is already serviced by wells tapping the Floridan aquifer. Also,

as further discussed in Subsection 3.1.2.2, the surficial aquifer is capable of

providing only minimal quantities of water. This factor precludes its practical
use as a water supply.

Base employees assigned to Hangar 1000 are considered the potential receptors of
contaminant exposure. However, given the industrial nature of the site, exposure
is considered to be minimal and limited to possible future invasive maintenance
or construction activities such as utility 1line installation or repairs.
Therefore, based on current land use at Hangar 1000, there is no exposure to
either subsurface soil or groundwater contaminants.

Future potential exposure to residual contamination at Hangar 1000 is possible
through four exposure pathways: (1) inhalation of both soil particulates and
volatiles released from the soil, (2) incidental ingestion of soil, (3) dermal
contact with subsurface soils, and (4) dermal contact with groundwater. USEPA
has provided guidance for quantitatively evaluating these exposure pathways. The
guldance and equations used to estimate contaminant intake for each exposure
pathway are described in the following subsections.

3.1.2.1 Exposure to Soils The potential for exposure to contaminated soils at
this site is considered to be minimal. The entire site is covered with asphalt
and cement, and employee activities do not involve contact with subsurface soils.
Because site activities will be related to aircraft maintenance, it is unlikely
that the asphalt or cement would ever be removed. The only reasonable future
exposure. to subsurface contaminants is a result of invasive activities such as
utility construction, maintenance, or repair. The most likely future maximum
exposure conditions at this site may occur as a result of the following action.

* An employee excavating within the Hangar 1000 area 1is exposed to
subsurface soil contaminants through incidental ingestion of the soil,
dermal contact with the soil, or inhalation of contaminated soil parti-
cles and volatiles released from the soil. Because exposure is limited

H1000IND.HEA
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Table 3-1
Maximum Concentrations in Soil and Groundwater of
Site-related Chemicals in the Health and Environmental Assessment (HEA)
Health and Environmental Assessment
Hangar 1000
NAS Jacksonville, Florida
Maximum Concentration Source
Groundwater organics (va/t) (mg/¢)
Acetone _ 15 0.015 A
Di-n-butylphthalate 1 0.001 A
Chloroform 14 0.014 A
1,1-Dichloroethane 51 0.051 A
1-1-Dichloroethene 43 0.043 A
cis,trans-1,2-Dichloroethene 43 0.043 A
Tetrachloroethene 7 0.007 A
1,1,1-Trichioroethane 330 0.330 A
Trichloroethene 320 0.320 A
Soil organics (vg/kg) (mg/kg)
Acetone 5,200 5.2 A
bis(2-Ethylhexyl)phthalate 955 0.955 G
Carbon tetrachloride 18 0.018 A
1,1-Dichloroethane 1,850 1.850 G
1,1-Dichloroethene 1,883 1.883 G
Ethylbenzene 2,000 2.000 G
Methylene chloride 2,000 2.000 G
Naphthalene 1,040 1.040 G
Tetrachloroethene 31,450 31.450 G
Toluene 11,350 11.350 G
1,1,1-Trichioroethane 52,000 52.000 G
Trichloroethene ‘ 6,300 6.300 G
Trichlorotrifluoroethane 783 0.783 G
Xylenes (mixed) 14,750 14.750 G
Notes: ug/2 = micrograms per liter. 4
mg/£ = milligrams per liter.
Mg/kg = micrograms per kilogram.
mg/kg = milligrams per kilogram.
A = maximum concentration derived from ABB-ES samples.
G = maximum concentration derived from Garver + Garver samples.
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to excavation and repair work, a 30-day exposure frequency (i.e., 5
days per week for 6 weeks) is assumed.

The assumptions used to evaluate inhalation, ingestion, and dermal contact to
subsurface soils, as well as inhalation of volatiles released from soils, are
consistent with recent USEPA guidance (USEPA, 1991a; 1991b). The equations used
to estimate soil target chemical concentrations are presented in Table 3-2.
Values for each parameter are presented in Table 3-3 with the appropriate
reference. It should be noted that these equations assume that every exposure
is to the most highly contaminated soils, i.e., 100 percent of the daily intake
of the results from exposure to these soils. No adjustment to the frequency of
contact has been made to account for the portion of the site that is not

contaminated. Therefore, these equations represent the upper-bound or most

conservative estimate of exposure, and the actual exposure is likely to be much
less.

3.1.2.2 Exposure to Groundwater There is no current exposure to groundwater
from the surficial aquifer. In addition, future use of groundwater is considered
highly unlikely because of the very low water yield characteristics of the
surficial aquifer. A single 6-inch diameter well, with 10 feet of drawdown,
would produce a sustained water yield of less than 3 gallons per minute
(calculations based on the Theis equation as referenced in the SAR using a
transmissivity of 374 gallons per day per foot, a storativity of 0.25, and a
pumping duration of 30 days) (ABB-ES, 1992b). Based on these values, the
surficial aquifer does not have sufficient capacity to support a production well
for practical industrial water use, even if multiple wells were used.

If the aquifer were put to limited use, however, it 1is possible that human
contact with groundwater could occur if the groundwater were to be used for a
purposes, such as for wash water. The following reasonable maximum likely
exposure scenario was developed to address this potential pathway.

. A long-term employee is exposed to contaminated groundwater while
washing his hands or other objects. The assumed contact occurs four
times per day with each washing episode lasting 5 minutes. The total
contact time with the contaminated groundwater is 20 minutes per day.

The USEPA has provided guidance for quantitatively evaluating this exposure
pathway. The amount of a chemical absorbed via dermal contact with contaminated
groundwater is a function of the skin surface area, chemical-specific dermal
permeability constant, and the chemical concentration in water. The equation
used to estimate groundwater target concentration from this route of exposure is
presented in Table 3-2. Values for each exposure parameter are presented in
Table 3-3. Soil-to-air volatilization factors calculated for volatile chemicals
and the chemical-specific physical constants used are presented in Table 3-4.

3.2 TOXICITY ASSESSMENT. This toxicity assessment provides Iinformation
regarding the potential for a specific contaminant to cause adverse effects in
humans. It also characterizes the relationship between the dose of that chemical
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Table 3-2 :
Equations Used To Calculate Soil and Groundwater Target Concentrations

Health and Environmental Assessment
Hangar 1000
NAS Jacksonville, Florida

Soil target concentrations based upon carcinogenic effects:

Conis™ TRxBWxATx365 days/year
804
EFxEDx [ (SF,x105x (IR, ;,+ (SAXAFXABS) ) + (SF;xIR,; X (VLFJ'?%E?) )1
where,
C... target chemical soil concentration (mg/kg),
TR  target excess individual lifetime cancer risk (unitless),
BW body weight (kg),
AT  averaging time (yr),
EF - exposure frequency (days/yr),
ED exposure duration (yr),
SF,  oral cancer slope factor (mg/kg/day)”,
CF  conversion factor (10°° kg/mg),
SA  exposed skin surface area (cm?),
AF  soil adherence factor {(mg/em?),
ABS skin absorption (%),
IR, soil ingestion rate (mg/day),
SF, inhalation cancer slope factor (mg/kg/day)”,
IR, worker inhalation {m*/day),
VF  soil to air volatilization factor, and
PEF particulate emission factor.
Soil target concentrations based upon non-carcinogenic effects:
Covis™ THIxBWxATx365 days/year
1 -6 L+ + 1 . 1.1
EFxEDx [ (( RFDO) X107X (IRgo;;+ (SAXAFXABS) ) ) + (4 £5, XIRpirX (Gt 52z )1

where,

C,. targetchemical soil concentration (mg/kg),
THI  total hazard index (unitless),
BW body weight (kg),
AT  averaging time (yr),
EF  exposure frequency (days/yr),
ED exposure duration (yr),
RfD, oral reference dose (mg/kg),
CF  conversion factor (10°° kg/mg),
SA  exposed skin surface area (cm?),
AF  soil adherence factor {mg/cm?),
ABS skin absorption (%),
IR,.; soil ingestion rate (mg/day),
RiDi inhalation reference dose (mg/kg),
IR,, worker inhalation (m®/day),
VF  soil to air volatilization factor, and
PEF particulate emission factor.

See notes at end of table.
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Table 3-2 (Continued)
Equations Used To Calculate Soil and Groundwater Target Concentrations

Health and Environmental Assessment
Hangar 1000
NAS Jacksonville, Florida

Soil to air volatilization factors:

i

= LSXVXDH (3.1axaxT) 2
A (2xD,xExK,sx1072kg/g)
D ;xE
a(cm?/s) = CHa

E+(pg) (1-B) /Ky

where,

VF  volatilization factor {m®/kg),

LS length of side of contaminated Area (m),

\" wind Speed in mixing zone {m/s),

DH  diffusion height (m),

A area of contamination (cm?),

D, effective diffusivity (cm?/s),

E true soil porosity (unitless),

K. soil to air partition coefficient (g soil/em® air),

P, true soil density or particulate density (g/cm?®), and
T exposure interval (s).

Water target concentrations based upon carcinogenic effects:

. TRxBWxATx365 days/year
vatel  EFxEDXETx [SF,] xPCx10 $xSA

where,
. C,.e target chemical water concentration (1g/#),
TR  target excess individual lifetime cancer risk (unitiess),
BW body weight (kg),
AT  averaging time (yr),
EF  exposure frequency (days/yr),
ED  exposure duration (yr),
ET  exposure time {min/day),
SF,  oral cancer slope factor (mg/kg/day)”,
CF  conversion factor (10° mg * £/ug * cm°),
SA  exposed skin surface area (cm?), and
PC  chemical specific dermal permeability constant (cm/hr).

See notes at end of table.
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Table 3-2 (Continued)

Health and Environmental Assessment
Hangar 1000
NAS Jacksonville, Florida

Equations Used To Calculate Soil and Groundwater Target Concentratlons

Water target concentrations based upon non-carcinogenic effects:

c _  THIxBWxATx365 days/year
water
EFxEDXETx [ 1 xPCx10°¢xSA

1
RED

-]

where,

C..e 1arget chemical water concentration (ug/?),

THI  target hazard index (unitless),

BW body weight (kg),

AT averaging time (yr},

EF  exposure frequency (days/yr),

ED - exposure duration (yr},

ET  exposure time (min/day),

RiD, oral reference dose (mg/kg/day),

CF  conversion factor (10° mg * 2/ug * cm?),

SA  exposed skin surface area (cm?), and

PC  chemical specific dermal permeability constant (cm /hr).

Notes: mg/kg = milligrams per kilogram. m?/kg = cubic meters per kilogram.

kg = kilogram. m = meters.

yr = year. m/s = meters per second.

days/yr = days per year. em?/s = square centimeters per second.
Jkg/day per mllhgram per kilogram per day. g sonl/cm air = grams of soil per cubic centimeter

kg/mg 1x10°® kilograms per milligram. of air.

cm = square centimeters. g/cm® = grams per cubic centimeter.

mg/em? = milligrams per square centimeter. s = seconds.

% = percent. ug/2 = micrograms per liter.
g/day milligrams per day. min/day = minutes per day.
m°/day = cubnc meters per day. em/hr = centimeters per hour.

mg * £/ug * em® = milligram ¢ liters per microgram * cubic centimeters.
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Table 3-3

Exposure Parameters Used to Calculate Soil or Groundwater Target Concentrations

Health and Environmental Assessment

Hangar 1000
NAS Jacksonville, Florida
Exposure
Pathway Definition (units) Value Used in Calculations Reference

Coai Target chemical concentra- Chemical specific
tion in soil.

TR Target excess individual life- 107, USEPA, 1991b
time cancer risk (unitless).

BW Body weight (kg) 70 kg USEPA, 1991b

AT Averaging time (yr) 70 yrs for carcinogens, 0.822 yrs for USEPA, 1991b

non-carcinogens in soil, 25 yrs for
nonecarcinogens in groundwater,

EF Exposure frequency 30 days for soil, 250 days per year for Assumption
(days/yr). groundwater.

ET Exposure time for ground- 0.33 hour per day Assumption
water.

ED Exposure duration (yr) 1 yr for soil, 25 years for groundwatér Assumption

SF, QOral cancer siope factor Chemical specific IRIS, 1993b
(mg/kg/day)".

CF Conversion factor (10°® kg/mgq) )

SA Expgsed skin surface area 2,000 cm? for soil, 820 em? for groundwater USEPA, 1991b
(em?).

AF Soil adherence factor 3.5 mg/em? USEPA, 1991b
(mg/em?).

ABS Skin absorption (%) 10% for organics, 1% for inorganics FDER, 1991

Ry Soil ingestion rate (mg/day) 480 mg/day USEPA, 1991b

SF; Inhalation cancer slope Chemical specific HEAST, 1993¢
factor (mg/kg/day)™.

IR, Worker inhalation (m®/day) 2.5 m®/hr USEPA, 1991b

VF Soil to air volatilization Chemical specific USEPA, 1991b
tactor.

PEF Particulate emission factor Chernical specific USEPA, 1991b

THI Total hazard index 1 USEPA, 1991b

RfD, Oral reference dose Chemical specific IRIS, 1893b
(mg/kg).

RfD, Inhalation reference dose Chemical specific HEAST, 1993c
(mg/kg).

LS Length of side of contami- 10m Assumption

nated area (m).

See notes at end of table.
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Table 3-3 (Continued)
Exposure Parameters Used to Calculate Soil or Groundwater Target Concentrations

Health and Environmental Assessment
Hangar 1000
NAS Jacksonville, Florida

Exposure
Pathway Definition (units) Value Used in Calculations Reference
v Wind speed in mixing zone 225m/s USEPA, 1981b
(m/s).
DH Diffusion height (m) 2m USEPA, 1991b
A Area of contamination (cm?) 300,000 em? Assumption
D, Effective diffusivity (cm?/s) Chemical specific or D, x E>* USEPA, 1988
E True soil porosity (unitless) 0.35 USEPA, 1991b
K.. Soil-to-air partition coefficient  Chemical specific or (H/K,) x 41 USEPA, 1988b
{g soil/em? air), -
P. True soil density or particu- 2,65 g/om® USEPA, 1991b
late density (g/em°).
T Exposure interval (s). 7.9x10% s USEPA, 1991b
: Molecular diffusivity (em?/s) Chemical specific USEPA, 1986
Henry’s law constant Chemical specific USEPA, 1986
(atm-m®/mol).
K, Soil to water partition coeffi- Chemical specific or K, x OC USEPA, 1986
» cient (cm*/g).
Koo Organic carbon partition Chemical specific USEPA, 1986
coefficient (cm®/g).
ocC Organic carbon content of 2% USEPA, 1991
soil. .
PC Chemical specific permeabil-  Chemical specific

ity constant {cm/hr).

Notes: kg = kilograms.

yr = year.

day/yr = days per year.
mg[kg/day = milligrams per kilogram per day.
cm* = square centimeters.
mg/em? = milligrams per square centimeter.
% .= percent.

mg/day = milligrams per day.
m°/day = cubic meters per day.
USEPA = LS. Environmental Protection Agency.

FDER = Florida Department of Environmental Regulation.

mg/kg = milligrams per kilogram.

m = meters

m/s = meters per second.

em?/s = square centimeters per second.

g soil/em? air = grams of soil per cubic centimeter of air.
= seconds.

atm-m®/mol = atmospheres-cubic meters per mole.

em®/g = cubic centimeters per gram.

em/hr = centimeters per hour.

HEAST = Health Effects Assessment Summary Tabies.

IRIS = Integrated Risk Information System.
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Table 3-4

Chemical-Specific Data for Volatile Chemicals

Health and Environmental Assessment

Hangar 1000
NAS Jacksonville, Florida
CAS # Chemical Name (crr?;/s) (crgz")s) (atm -:s/mon) {em’/g) (cn:%/g) (9 soil /e air) (kg;l/fni‘)
67-64-1 Acetone 0.10616 0.07508 2.06x10°® 2.2 4.4x10 1.9x107 4.43x10**
71-43-2 Benzene 0.08969 0.06343 5.59x10° 83 1.7x10*° 1.4x10" 1.77x10%*
56-23-5 Carbon tetrachloride 0.08209 0.05805 2.41x10? 110 2.2¢10*° 4.5x10™" 9.98x10"*
67-66-3 Chloroform 0.09130 0.06457 2.87x10° 31 6.2x10" 1.9x10" 1.49x10**
75-34-3 1,1-Dichloroethane 0.09174 0.06488 4.31x10° 30 6.0x10™ 2.9x10™ 1.18x10**
107-06-2 1,2-Dichloroethane 0.09174 0.06488 9.78x10™ 14 2.8x10" 1.4x10™ 1.72x10**
75-35-4 1,1-Dichloroethene 0.09387 0.06638 3.40x10? 65 1.3x10*° 1.1x10*° 5.72¢x10*2
540-59-0 1,2-Dichloroethene (cis) 0.09387 0.06638 7.58x10° 49 9.8x10" 3.2x10™ 1.12x10%*
540-59-0 1,2-Dichloroethene (trans) 0.09387 0.06638 6.56x10° 59 1.2x10*° 2.3x10™ 1.34x10%*
100-41-4 Ethylbenzene 0.07310 0.05170 6.43x10° 1,100 2.2x10*" 1.2x10° 6.76x10**
75-09-2 Methylene chloride 0.10518 0.07439 2.03x10° 8.8 1.8x10" 4.7x10" 8.58x10"°
78-93-3 Methyl ethyl ketone 0.09212 0.06515 4.40x107? 45 9.0x102 2.0x10*" 6.54x10*2
127-18-4 Tetrachloroethene 0.07626 0.05393 25910 364 7.3x10*° 1.5x10" 1.87x10**
108-88-3 Toluene 0.08063 0.05702 6.73x10° 300 6.0x10*° 4.6x107? 3.27x10**
71-55-6 1,1,1-Trichloroethane 0.08204 0.05802 1.44x107 152 3.0x10*° 1.9x10* 1.56x10**
79-01-6 Trichioroethene 0.08359 0.05912 9.10x10% 126 " 2.5x10*° 1.5x10" 1.77x10**
76-13-1 Trichlorotrifluoroethane 0.06721 0.04753 5.26x10" 372 7.4x10*° 2.9x10*° 3.60x10*?
1330-20-7 Vinyl chloride 0.11048 0.07813 8.19x10 57 1.1x10*° 2.9x10*° 2.78x10%3
75-01-4 Xylenes (mixed) 0.07378 0.05218 7.04x10° 240 4.8x10*° 6.0x10 2.99x10**

Notes: D, = molecular diffusivity.
D, = effective diffusivity.
H = Henry's law constant.
K,. = organic carbon partition coefficient.
K, = soil-to-water partition coefficient.
K,, = soil-to-air partition coefficient.
VF = volatilization factor.

cm?/s = square centimeters per second.

atm-m3/mol = atmosphere -cubic meters per mole.
cm?/g = cubic centimeters per gram.

g soil/cm? air = gram of soil per cubic centimeter of air.
kg/m® = kilograms per cubic meter.
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and the incidence of adverse health effects in the exposed population. The
purpose of this assessment was to identify, for each chemical, a dose-response
value that can be used to quantitatively evaluate the potential health risks as
a function of exposure. These values will be used, in conjunction with the
exposure information presented in Section 3.1, to develop target concentrations.

Separate toxicity assessments were conducted for carcinogenic and noncarcinogenic
effects. TUSEPA has derived cancer slope factors (CSFs) and Reference Doses
(RfDs) to evaluate carcinogenic and mnoncarcinogenic risks, respectively. The
definitions of CSFs and RfDs, as stated in USEPA guidance, are as follows.

» ,The CSF is a plausible upper bound estimate of the probability of a
response per unit intake of a chemical over a lifetime. The CSF is
used to estimate an upper-bound probability of an individual developing
cancer as a result of a lifetime exposure to a particular concentration
of a potential carcinogen (USEPA, 1989a).

. The chronic RfD is an estimate (with uncertainty spanning perhaps an
order of magnitude or greater) of a daily exposure concentration for
the human population, including sensitive subpopulations, that is
likely to be without an appreciable risk of deleterious effects during
a-lifetime. Chronic RfDs are specifically developed to be protective
from long-term exposure to a compound (as a Superfund program guide-
line, 7 years to lifetime) (USEPA, 1989a).

Two sources of toxicity and dose-response information were used in this risk
assessment: the Integrated Risk Information System (IRIS) and the Health Effects
Assessment Summary Tables (HEAST) (USEPA, 1993c¢c; 1993d). IRIS contains
descriptive and quantitative toxicity information and is considered to be the
most authoritative source of verified USEPA dose-response values. 1IRIS is the
preferred source of toxicity information, including slope factors and reference
doses, for supporting risk assessments (USEPA, 1989a). Information contained in
IRIS supersedes all other sources of information, and only when information was
not available in IRIS was the HEAST consulted. Toxicity information was obtained
from the IRIS database in March and April 1992,

The HEAST is prepared quarterly by USEPA's Environmental Criteria and Assessment
Office, with input from the Office of Solid Waste'’s Technical Assessment Branch.
This document provides information on chemicals commonly found at both
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
and RCRA sites. HEAST summarizes interim and verified slope factors and RfDs,
as well as additional toxicity information for specific chemicals.

These toxicity data are combined with exposure information to estimate risk.
Carcinogenic risks are determined by multiplying the exposure dose for each
carcinogen by its CSF. Multiplication by the CSF converts the estimated daily
intake of a chemical, averaged over a lifetime of exposure, into an estimated
incremental risk of a&an individual developing cancer. CSFs used in these
calculations are often the upper 95th percentile confidence limits of the slope
factors generated from the experimental data. As such, the cancer risk estimates
presented in this subsection are upper-bound estimates of rigsk. The "true risk"
of an individual developing cancer as a result of exposure at the estimated
dosage is likely to be less than the cancer risk estimate (USEPA, 1989a).
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Noncarcinogenic risks are not expressed as a probability of an adverse effect
occurring in an individual. Instead, noncarcinogenic risks are estimated by
dividing the estimated exposure dose for each noncarcinogen by the appropriate
reference dose. The resulting ratio for each chemical is called a Hazard Index
(HI).

Based on USEPA guidance (USEPA, 1989a),  the target HI for mnoncarcinogenic
compounds is 1.0. If the HI is less than or equal to 1.0, no adverse health
effects are anticipated from the predicted exposure dose. If the HI is greater
than 1.0, the predicted exposure dose could potentially cause adverse health
effects. However, this determination is imprecise, because the derivation of
dose-response values (e.g., RfDs) involves the use of multiple uncertainty
factors.

The toxicity values for the site contaminants and related chemicals are presented
in Table 3-5. This table includes the toxic effects and weight-of-evidence,
associated with the available information.

3.3 ESTIMATION OF TARGET CONCENTRATIONS.- The target concentrations for Hangar
1000 are based on achieving a residual risk level of 10® (i.e., 1 in 1 million)
for carcinogenic compounds and an HI of 1.0 for noncarcinogenic compounds. These
criteria are consistent with the USEPA guidance for RFIs and USEPA risk
assessment guidance (USEPA 1989a; 1989d; 1991a; 1991b). The target concentra-
tions also assume likely future land use and exposure scenarios as described in
Section 3.1. Some of the contaminants detected at Hangar 1000 are known to be
frequently associated with other compounds that were not detected in pervious
sampling. Other detected contaminants, such as chlorinated volatile organic
compounds, can degrade in soil, generating other compounds of the same class that
were not detected at Hangar 1000. To address the possibility of encountering
such compounds during remediation, target soil and groundwater concentrations
were developed for an expanded list of contaminants, including additional
chemicals not actually detected at Hangar 1000. The soil and groundwater target
concentrations are presented in the following subsections.

3.3.1 Soil Soil target concentrations derived that meet the appropriate risk
criteria, assuming the industrial exposure previously described, were calculated
and are presented in Table 3-6. For the site contaminants, these target
concentrations range from 66 mg/kg to concentrations greater than 100 percent
(1,900,000 mg/kg). The higher soil target concentrations result from the
expected low frequency and magnitude of exposure and the low toxicities exhibited
by several chemicals (i.e., acetone, toluene, and trichlorotrifluoroethane).

The calculation of target soil and groundwater concentrations for lead is
complicated by the lack of toxicity values and the ubiquity of lead in the
environment. The USEPA has not developed toxicity wvalues for lead. Most
chemicals display a threshold dose below which toxic effects are not observed.
Lead, however, has neurotoxic effects at doses so low that no threshold has been
identified. Although lead is classified as a class B2 probable human carcinogen,
no cancer slope factor has been developed. Therefore, there are no toxicity
values available to support calculation of target concentrations.

Another difficulty arises from the ubiquity of lead in the enviromment. The
standard risk assessment methodology assumes that all of a contaminant dose
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Table 3-5

Toxicity Values and Chemical-Specific Data
Used in Calculating Target Soil and Groundwater Concentrations

Health and Environmental Assessment

Hangar 1000
NAS Jacksonville, Florida
CAS No. Chemical Name (v:\'lgsi 1/ (2?}k%s-:ay) "Ir}r(]r?:;%; S:’;) grt:loFr;;cD Inhgg{ggchD szle;:rl‘l;ty VOI;’;'";;?Q"
(mg/kg-day)  (mg/kg-day) {em/hr) {kg/m?)

67-64-1 Acetone D 1x10™ 1.0x10° 4.43x10**
7440-39-3 Barium 5x107? 8.0x10™

71-43-2 Benzene A 2.9x10? 2.9x102 2.1x102 1.77x10%*
117-81-7 bis(2-Ethylhexyl)phthalate B2 1.4x10 2x10? 3.3x107 .
7440-43-9 Cadmium B1 5x10™ 8.0x10™

56-23-5 Carbon tetrachloride B2 1.3x10™ 5.3x10% 7x10™ 2.2x10* 9.98x10*®
67-66-3 Chioroform B2 6.1x10° 8.1x10? 1x10°? 8.9x10° 1.49x10**
18540-29-9  Chromium (as V1) A 5x10% 8.0x10*

106-44-5 Cresol {as para) Cc 5x10° 1.0x10?

75-34-3 1,1-Dichloroethane C 1x10™ 1x10" 8.9x10° 1.18x10**
107-06-2 1,2-Dichloroethane B2 9.1x10? 9.1x10? 5.0x10% 1.72x10**
75-35-4 1,1-Dichloroethene c 6.0x10" 1.2x10*° ox10? 1.6x107 5.72x10*°
540-59-0 1,2-Dichloroethene {mixed) D gx10? 1.0x107 1.12x10%*
105-67-9 2,4-Dimethylphenol 2x10? 1.5x10?

84-74-2 Di-N-butyl phthalate 1x10™ 3.3x10?

100-41-4 Ethylbenzene ' D 1x10" 7.4x10? 6.76x10**
7439-92-1 Lead B2 8.0x10™*

78-93-3 Methyl ethyl ketone D 6x10™ 1.1x10° 6.54x10*2
75-09-2 Methylene chloride B2 7.5x10°% 6x10 45x10° 8.58x10*?
91-20-3 Naphthalene D 4x10? 6.9x10”

108-95-2 Phenol D 6x10™ 5.5x10%

1336-36-3 Polychlorinated biphenyls B2 7.7x10*° 1.3x10*°

127-18-4 Tetrachloroethene B2 5.1x10?2 1x10 4.8x107? 1.87x10**

See notes at end of table.
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Table 3-5 (Continued)
Toxicity Values and Chemical-Specific Data
Used in Calculating Target Soil and Groundwater Concentrations

Health and Environmental Assessment

Hangar 1000 .
NAS Jacksonville, Florida
CAS No. Chemical Name SOE y (r?\’:}kgs_gay) :'}'2;';‘/";3 gas; ORI  iohelaton AID " Constant” o
(mg/kg-day)  (mg/kg day) {fem/hr) {kg/mv)

67-64-1 Acetone D 1x10" 1.0x10° 4.43x10**
7440-38-3 Barium 5x10°? 8.0x10*

71-43-2 Benzene A 2.9x10? 2.9x102 2.1x10? 1.77x10+*
117-81-7 bis(2-Ethythexyl)phthalate B2 1.4x107? 2x10? 3.3x10

7440-43.9 Cadmium B1 5x10* 8.0x10*

56-23-5 Carbon tetrachloride B2 1.3x10" 5.3x10? 7x10* 2.2x10° 9.98x10"®
67-66-3 Chloroform B2 6.1x102 8.1x102 1x10 8.9x10® 1.49x10**
18540-29-9  Chromium (as Vi) A 5x10° 8.0x10*

106-44-5 Cresol (as para) c 5x10° 1.0x16

75-34-3 1,1-Dichloroethane Cc 1xi0? 1x10™ 8.ox10® 1.18x10**
107-06-2 1,2-Dichioroethane B2 9.1x107? 9.1x10* 5.0x10% 1.72x10**
75-35-4 1,1-Dichloroethene c 6.0x10" 1.2x10*° ax10°® 1.6x10 5.72x10*3
540-59-0 1,2-Dichloroethene (mixed) D 9x10* 1.0x10? 1.12x10**
105-67-9 2,4-Dimethylphenol 2x107? 1.5x1072

84-74-2 Di-N-butyl phthalate 1x10™ 3.3x10?

100-41-4 Ethylbenzene D x10™ 7.4x102 6.76x10**
7439-92-1 Lead B2 8.0x10* .
78-93-3 Methyl ethyl ketone D 6x10™ 1.1x10°% 6.54x10%?
75-09-2 Methylene chioride B2 7.5x10° 6x1072 4.5x10° 8.58x10*3
91-20-3 Naphthalene D 4x10? 6.9x10

108-95-2 Phenol D 6x10" 5.5x10°

1336-36-3 Polychlorinated biphenyls B2 7.7x10%° 1.3x10*°

127-18-4 Tetrachloroethene B2 5.1x107? 1x102 4.8x10? 1.87x10**
See notes at end of table.
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Table 3-5 (Continued)
Toxicity Values and Chemical-Specific Data
Used in Calculating Target Soil and Groundwater Concentrations

Health and Environmental Assessment
Hangar 1000
NAS Jacksonville, Florida

CAS No. Chemical Name gg’i y (g;a}é“_":ay) i’}’(‘;‘::‘/“;; gas; gglo;;g Inh:i::;rxchD Pgﬁiigﬂiw Vo|::l(|;§:lon

(mg/kg-day) ~ (mg/kg-day) {cm/hr) (kg/m?)
108-88-3 Toluene D 2x10™ 45x107 3.27x10**
71-55-6 1,1,1-Trichloroethane : D gx10? 3x10" 1.7x107 1.56x10**
79-01-6 Trichloroethene B2 1.1x10 1.6x10% 1.77x10**
76-13-1 Trichlorotrifluoroethane 3x10*’ 8.0x10* 3.60x10%°
75-01-4 Vinyt chioride A 1.9x10%° 3.0x10™ 7.5x10° 2.78x10**
1330-20-7 Xylenes (mixed) D 2x10*° 8.0x10 2.99x10**
Notes: WOE = Weight of evidence classification with respect to carcinogenicity.

A = known human carcinogen.
B1 = probable human carcinogen, limited human data.
B2 = probable human carcinogen, inadequate or no human data.
C = possible human carcinogen.
= not classifiable as human carcinogen.

CSF = cancer slope factor.

RfD = Reference Dose.

1/(mg/kg-day) = per (milligrams per kilogram of body weight per day).
mg/kg-day = milligrams per kilogram of body weight per day.

cm/hr = centimeters per hour.

kg/m? = kilograms per cubic meter.

Toxicity values obtained on November 23, 1993 from database updated October 6, 1993 and database updated July 19, 1993.




Table 3-6

Target Soil Concentrations, Worker-Industrial Land Use

Health and Environmental Assessment

Hangar 1000
NAS Jacksonville; Florida )
) D:tlzzi?dugoil Final Target CI:::iittri:ign Clﬁrcizttzt)i:m
CAS No. Chemical Name Concentration Sqil Concentra-  Based on 1?(10‘ Based on Hazard
(ma/ka) tion (mg/kg) Cancer Risk Index =1
(mg/kg) (mg/kg)

67-64-1 Acetone 5.2 5,900 5,900
7440-39-3 Barium 22.2 3,000 3,000
71-43-2 Benzene ND 1,600 1,600
117-81-7 bis(2-Ethylhexyl)phthalate 0.955 1,200 3,600 1,200
7440-43-9 Cadmium 25.3 30 30
56-23-5 Carbon tetrachloride 0.018 42 360 42
67-66-3 Chloroform ND 600 2,800 600
18540-29-9 Chromium 14.1 300 \ 300

as Vi) {as VI)
106-44-5 Cresol (as para) ND 300 300
75-34-3 1,1-Dichioroethane 1.85 5,900 5,900
107-06-2 1,2-Dichloroethane ND 490 480
75-35-4 1,1-Dichloroethene 1.883 48 48 530
540-59-0 1,2-Dichloroethene ND 530 5§30

{mixed)

105-67-9 2,4-Dimethylphenol ND 1,200 1,200
84-74-2 Di-N-butyl phthalate ND 5,900 5,900
100-41-4 Ethylbenzene 2.0 5,900 5,900
7439-92-1 Lead 27.0 '500
78-93-3 Methy! ethyl ketone ND 36,000 36,000
75-08-2 Methylene chloride 20 3,600 6,700 3,600
91-20-3 Naphthalene 1.04 2,400 2,400
108-95-2 Phenol ND 36,000 36,000
1336-36-3 Polychlorinated biphenyls ND 6.6 6.6
127-18-4 Tetrachloroethene 31.45 600 990 600
108-88-3 Toluene 11.35 12,000 12,000
71-55-6 1,1,1-Trichloroethane 52.0 5,300 5,300
78-01-6 Trichloroethene 6.3 4,600 4,600
76-13-1 Trichlorotrifluoroethane 0.783 1,800,000 1,800,000
75-01-4 Vinyl chloride ND 24 24
1330-20-7 Xylenes (mixed) 14.75 120,000 120,000

Notes: 1x10® = one in a million.
mg/kg = milligrams of chemical per kilogram of soil.
ND = not detected in any of the samples taken at Hangar 1000.

! Lower lead cleanup level recommended in Office of Solid Waste and Emergency Response (OSWER) Directive No.
9355.4-02 (USEPA, 1989e).
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originates from the contaminated site. Calculating the contaminant dose received
from the site allows estimation of the total risks due to that contaminant.
Because the human receptors will take in lead from other sources, such as air
pollution and public water supplies, the extra dosage of lead from site
contamination might increase the total dosage to an unacceptable level. A
reduction in target lead concentrations may be justified to limit the risks
incurred by any individual receptor.

The USEPA has developed a recommendation for target soil levels for lead cleanups
under CERCLA. This recommendation is for levels of 500 to 1,000 mg/kg lead in
soils (USEPA, 198%e). The lower level recommended has been adopted as the target
soil concentration for this HEA. :

None of the soil contaminants at Hangar 1000 were detected in excess of their
respective target concentrations. Therefore, remedial actions are not necessary
to protect future workers from exposure to soils at this site.

3.3.2 Groundwater Groundwater target concentrations derived to achieve the
appropriate risk criteria were calculated and are presented in Table 3-7. These
concentrations range from 0.00011 milligrams per liter (mg/£) to 14,000,000 mg/2.
- The relatively high concentrations derived for this route of exposure are a
result of the low magnitude and frequency of possible exposure, and because the
skin provides an effective barrier against contaminant transport, especially at
low concentrations. In addition, some contaminants (i.e., acetone and 1,1,1-
trichloroethane) exhibit relatively low toxicity.

A target groundwater concentration for lead has been calculated on the basis of
an acceptable daily intake derived from the lead MCL action level.

ApT = 0:015 mg/t x 2 t/day _ , 55570 mg/kg-day N
70 kg
where
ADI = acceptable daily intake in milligrams of lead per kilogram of
body weight per day,
0.015 =  MCL action level for lead in milligrams per liter (mg/%),
2 = liters of water consumed per day (£/day), and
70 = adult body weight in kilograms (kg).

In the nonpotable use scenario, workers are exposed to groundwater via dermal
contact, as in handwashing. Because these workers may be exposed to lead from
other sources, the target groundwater concentration for lead is calculated on the
basis of one hundredth of the ADI.

- 0.01 x ADT x BW x AT - 8
C = = 2,000 [ (8)
vater SA X PCx CFXx EF x ED X ET ! kg/

where
Cuater =  target groundwater concentration, micrograms of lead per liter
of groundwater,
ADI =~ acceptable daily intake, 4.29x10™* milligrams of lead per
kilogram of body weight per day,
BW =  bodyweight of 70 kilograms,
H1000IND.HEA
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Table 3-7

Target Groundwater Concentrations, Nonpotable Use

Health and Environmental Assessment
Hangar 1000
NAS Jacksonville, Florida

Target Ground-

Maximum Detected Final Target water Concentra-

Target Groundwa-
ter Concentration

CAS No. Chemical Name Grou.;?‘\:::ie;nCon- g:::;‘:’:;g; tion Eased on Based on Hazard
(mg/?) (mg/2) 1;_10 Cancer Index = 1
isk (mg/¢) (mg/£)
67-64-1 Acetone 0.015 38,000 38,000
7440-39-3 Barium 0.199 24,000 24,000
71-43-2 Benzene ‘ND 1.7 1.7
117-81-7 bis{2-Ethylhexyl)phthalate 0.005 23 23 230
7440-43-9 Cadmium ND 240 240
56-23-5 Carbon tetrachioride ND 0.37 , 037 12
67-66-3 Chloroform 0.014 19 19 420
18540-28-9 Chromium 0.0263 2,400 2,400
{as Vi) (as Vi)
106-44-5 Cresol (as para) ND 180 190
75-34-3 1,1-Dichloroethane 0.073 4,200 4,200
107-06-2 1,2-Dichloroethane ND 2.3 23
75-35-4 1,1-Dichloroethene 0.066 0.11 0.11 210
540-59-0 1,2-Dichloroethene (mixed) 0.059 340 340
105-67-9 2,4-Dimethylphenol ND 500 500
84-74-2 Di-N-butyl phthalate 0.001 1,100 1,100
100-41-4 Ethylbenzene ND 510 510
7439-92-1 Lead 0.0156 2.0
78-93-3 'Methyl ethyl ketone ND 210,000 210,000
75-09-2 Methylene chloride 0.006 31 31 5,000
91-20-3 Naphthalene ND 220 220
108-85-2 Phenol ND 41,000 41,000
1336-36-3 Polychlorinated biphenyls ND 0.00011 . 0.00011
127-18-4 Tetrachloroethene 0.007 0.43 0.43 79
108-88-3 Toluene ND . 1,700 1,700
71-55-6 1,1,1-Trichloroethane 0.44 2,000 2,000
79-01-6 Trichloroethene 0.37 6.0 6.0
76-13-1 Trichlorotrifluoroethane ND 14,000,000 14,000,000
75-01-4 Vinyl chioride ND 0.07 0.07
1330-20-7 Xylenes (mixed) ND 8,400 9,400

Notes: 1x10®

= one in a million.

mg/2 = milligrams of chemical per liter of groundwater,
ND = not detected in samples taken at Hangar 1000.

H1000IND.HEA
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AT = averaging time, 365 days per years times 25 years,

SA = exposed skin surface area of 820 square centimeters,

PC = permeability coefficient for water used as default wvalue,
0.0008 centimeters per hour,

CF = conversion factor used to correct units, 0.000001 milligram -
liters per microgram » cubic centimeters,

EF = exposure frequency of 250 days per year,

ED = exposure duration of 25 years, and

ET =  exposure time of 0.33 hours per handwashing event.

The target soil and groundwater concentrations for lead of 500 mg/kg and 2,000
pg/2, respectively, are both designed to be adequately protective provided that
the receptor is exposed to no other major source of lead.

None of the groundwater contaminants were observed in excess of their respective
target concentrations. Therefore, remedial actions are not necessary to protect
future workers from dermal exposure to groundwater. In addition, no soil target
concentrations must be developed to prevent any chemicals from exceeding their
target concentrations in groundwater.

3.4 UNCERTAINTIES AND LIMITATIONS. Quantitative estimates of exposure and
risk-based target concentrations are based on numerous assumptions that are
intended to be protective of human health. The estimates used in this HEA are
subject to various sources of uncertainty, resulting from multiple layers of
conservative assumptions. Sources of uncertainty can be categorized into site-
specific factors and toxicity assessment factors and include:

+ likelihood of exposure pathway,

. exposure assumptions (i.e., frequency and duration of exposure),

. extrapolation of animal toxicity data to human exposure,

. use of linearized multistage model to derive cancer slope factors, and
. use of uncertainty factors in the derivation of RfDs.

Most assumptions incorporated into the estimation procedures employed in this HEA
are inherently conservative. The first two are related to site-specific
information at Hangar 1000. As stated in Section 3.2, it is unlikely that
exposure to subsurface soils and/or groundwater will occur. Further, the assumed
frequency and duration of exposure are considered to overestimate actual
exposure. The remaining items are uncertainties related to standard USEPA
guidance. Collectively, these factors provide an upper-bound estimate of
potential exposure and risk. Therefore, the proposed target concentrations are

expected to provide an adequate level of protection for future potential human
receptors.

H1000IND.HEA
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4.0 SUMMARY AND RECOMMENDATIONS

As reported in the SAR, halogenated and non-halogenated organic chemicals and
metals are present in the subsurface soil and groundwater of the Hangar 1000
keyway. This HEA describes the methodology and rationale for developing target
concentrations for site-related contaminants at Hangar 1000. These target
concentrations provide adequate protection of both human health and the
environment and are used to determine the need for and effectiveness of various
remedial actions. '

Target concentrations have also been developed for a number of chemicals not
detected at Hangar 1000. Some groups of compounds are known to frequently occur
together as contaminants. Some compounds, such as chlorinated volatile organic
compounds, may degrade in the enviromment to generate simpler compounds of the
same class. To allow for the possibility of encountering these additional
contaminants during remediation, target concentrations for soil and groundwater
have been calculated.

The land use at Hanger 1000 is industrial, as this site is part of the flightline
support services at NAS Jacksonville. The hangar is currently operational and
likely to remain so in the foreseeable future. The site is entirely covered by
asphalt and concrete with no current or regularly scheduled subsurface
maintenance activities. All site-related soil contamination is confined to
subsurface soils. These are effectively capped by the concrete and asphalt
surfaces. This area of NAS Jacksonville is serviced by the NAS Jacksonville
water system, which draws water from the Floridan aquifer system. The surficial
groundwater beneath the site in not used for domestic, industrial, or potable
purposes and is unlikely to be used for such purposes in the future.

Based on the current and likely future land use at this site, two exposure
scenarios were developed to estimate potential contaminant exposure: (1)
concurrent exposure through dermal contact and incidental ingestion of subsurface
soils and inhalation of soil particulates and (2) dermal contact with groundwa-
ter. Appropriate toxicity information was obtained for the site-related
contaminants and combined with these two potential exposure scenarios to derive
target concentrations.

The target concentrations for groundwater contaminants ranged from 0.00011 to
14,000,000 mg/£ and for soil contaminants ranged from approximately 251 mg/kg to
greater than 10 percent concentration (i.e., greater than 100,000 mg/kg). These
relatively high concentrations are a function of the limited possible exposure
at the site and relatively low toxicity exhibited by some of the site related
contaminants. The soil target concentrations are similar to the soil criteria
developed by USEPA Region III. No contaminant was detected in excess of its
respective target concentration.

The comparison of maximum detected concentrations to the target concentrations
support the conclusion that no remedial actions are necessary to provide
additional protection to human health. This result is not unexpected given the
limited exposure to subsurface soil or groundwater contaminants at the site.
Because the land use at Hangar 1000 is expected to remain industrial, the
scenarios used in this HEA are also reflective of future potential exposures.

H1000IND.HEA
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APPENDIX A

SOIL AND GROUNDWATER COMPARISON TABLES



Table A-1
Comparison of Hangar 1000 Soil Metal Concentrations
With Thermal Treatment Soil Criteria for Metals .

Health and Environmental Assessment
Hangar 1000
NAS Jacksonville, Florida

Maximum Concentration FAC 17-775.400"
Chemical Detected Maximum Concentration
(mg/kg) (mg/kg)
Barium 55.8 4,940
Cadmium 25.3 37
Chromium 9.13 50
Lead a.55 108
Total volatile halogenated A 0.050

organic chemicals

! Florida Depariment of Environmental Regulation (FDER) Criteria for Clean Soil, based on thermal treatment of petroleum
wastes, Chapter 17-775.400, Florida Administrative Code (FAC), November 30, 1992.
2 See Table 2-1.

Note: mg/kg = milligrams per kilogram.
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Table A-2
Comparison of Hangar 1000 Soil Metal Concentrations
With Region Il Screening Criteria
Health and Environmental Assessment
Hangar 1000
NAS Jacksonville, Florida
Maximum Region Ill Worker
Contaminants Concentration Detected Soil Ingestion
(mg/kq) (mg/kq)

Acetone 5.2 100,000
bis(2-Ethylhexyl)phthalate 9.86 200
Carbon tetrachloride 0.018 22
1,1-Dichloroethane 1.85 100,000
1,1-Dichloroethene 1.88 4.8
Ethylbenzene 2.00 100,000
Methylene chioride v 2.00 380
Naphthalene 1.04 NA
Tetrachioroethene 31.45 55
Toluene ' 11.35 200,000
1,1,1-Trichloroethane 52.0 92,000
Trichloroethene 6.30 260
Trichlorotrifluoroethane 0.783 NA
Xylenes (mixed) 14.75 1,000,000
Barium 55.8 72,000
Cadmium 25.3 510
Chromium : 9.13 5,100

(as VI
Lead : 9.55 NA
Notes: mg/kg = miiligrams per kilogram.

NA = data not available.
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Table

A-3

Health and Environmental Assessment

Comparison of Hangar 1000 Water Contaminant Concentrations
With Drinking Water Standards

Hangar 1000
NAS Jacksonville, Florida
Chemicals Macxmlégln{?::;(;ted rederd F'°,' iq_a’ ',V\ICL

(ug/2) MCL (ug/2)  MCLG (ug/#) wg/£)
Acetone 15 NA NA NA
Barium 199 2,000 2,000 1,000
Di-n-butyiphthalate 1 NA NA NA
Chioroform 14 100 0 '100
Chromium (total) 26.3 100 100 50
1,1-Dichloroethane 51 NA NA NA
1,1-Dichloroethene 43 7 7 7
cis-1,2-Dichloroethene %43 70 70 NA
trans-1,2-Dichloroethene 243 100 100 NA
Lead 8.1 15 0 50
Tetrachloroethene 7 5 0 3
1,1,1-Trichloroethane 330 200 200 200
Trichloroethene 320 5 0 3

! Total trihalomethanes,
? Value detected is total 1,2-dichloroethene.

USEPA 570/9-91-012FS,

pg/2 = micrograms per liter.

NA = not available.

Notes: MCL = maximum contaminant level, U.S. Environmental Protection Agency (USEPA) Office of Water 1991,
MCLG = maximum contaminant level goal, USEPA Office of Water 1991, not a promulgated standard.

Fiorida MCL = Primary Drinking Water Standards, Maximum Contaminant Levels, Florida Department of
Environmental Regulation (FDER) 1991, Chapter 17-550.310, Florida Adminstrative Code.
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APPENDIX B

RISK-BASED CONCENTRATION TABLE



ST UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

2 3 Region lii

3 ¢ 841 Chestnut Street

’x{% "5 Philadelphia, Pennsyivania 19107
U pro®

October 15, 1993
SUBJECT:  Risk-Based Concentration Table, Fourth Quarter 1993

FROM: Roy L. Smith, Ph.D., Senior Toxicologist
e Technical Support Section (3HW13)

TO: RBC Table mailing list

Attached is the EPA Region III risk-based concentration table, which we have
distributed quarterly to all interested parties since 1991. If you are not currently on the
mailing list, but would like to be, please contact Anna Poulton (phone: 215-597-3179, fax:
215-597-9890) and give her your name, address, and phone and fax numbers.

The table contains reference doses and carcinogenic potency slopes (obtained from
IRIS through October 1, 1993, HEAST through July 1993, OHEA-Cincinnati, and other
EPA sources) for nearly 600 chemicals. These toxicity constants have been combined with
"standard" exposure scenarios to calculate chemical concentrations corresponding to fixed
levels of risk (i.e., a hazard quotient of 1, or lifetime cancer risk of 10%, whichever occurs at
a lower concentration) ir water, air, fish tissue, and soil.

The Region III toxicologists use this table as a risk-based screen for Superfund sites,
and as a desk reference for emergencies and requests for immediate information. The table
also provides a useful benchmark for evaluating site investigation data and preliminary
remediation goals. The table has no official status as either regulation or guidance, and
should be used only as a predictor of generic single-contaminant health risk estimates. The
table is specifically not intended as (1) a stand-alone decision-making tool, (2) a substitute for
EPA guidance for preparing baseline risk assessments, (3) a source of site-specific cleanup levels,
or (4) a rule to determine if a waste is hazardous under RCRA. In general, chemical
concentrations above the levels in the table suggest a need for a closer look by a toxicologist,
but should not be used as the sole basis for taking any action.
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The toxicity information in the table has been assembled by hand, and (despite
extensive checking and several years’ use) may contain errors. It’s advisable to cross-check
before relying on any numbers in the table. If you find any errors, please send me a note.

This update of the table includes major changes in algorithms and toxicity constants,
which render all prior versions of the table obsolete. The new algorithms concern lifetime
exposure to carcinogens. The lifetime algorithms in the last version of this table were
conceptually incorrect, due to my error. I thank Region 111 Toxicologist Jennifer Hubbard
for alerting me to this problem. The corrected formulae are described in the attached
Background Information. This change caused risk-based concentrations for carcinogens to
decrease (i.e, become more protective) by approximately 20% for air and tap water, and
nearly 50% for residential soil. It did not affect risk-based concentrations for non-
carcinogens, or for any contaminant in fish tissue and commercial/industrial soil.

This update contains revised reference doses or carcinogenic potency slopes (and
therefore new risk-based concentrations) for the following substances:

Acetochlor 2-Methoxyethanol

Atrazine Methyl tertbutyl ether (MTBE)
Benzene : 2-Nitroaniline

« “1;2-Bromoethane STy ., o-Nitrotoluene 7
2-Chloro-1,3-butadiene o-Phenylenediamine

Chrysene ‘ - Simazine

~Cyanazine Ce 2-(Thiocyanomethylthio)-
1,2-Dibromo-3-chloropropane _ benzothiazole (TCMTB)
2,6-Dinitrotoluene p-Toluidine

Endosulfan  ~ ' © " m-Xylene

Hexachlorobutadiene o-Xylene

Attachment -~ e e R
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Risk-Based Concentration Table
Background Information

General: Separate carcinogenic and non-carcinogenic risk-based concentrations were
calculated for each compound for each pathway. The concentration in the table is the lower
of the two, rounded to two significant figures. The following terms and values were used in
the calculations:

1-General:
Carcinogenic potency slope oral (kg-d/mg): : * | CPSo
Carcinogenic potency slope inhaled (kg-d/mg): * I CPSi
Reference dose oral (mg/kg/d): * | RiDo
Reference dose inhaled (mg/kg/d): * | RIDi
Target cancer risk: le-06. | TR
Target hazard quotient: 1 | THQ
Body weight, adult (kg): 70 | BWa

f“i'Bo‘dy weight, age 1-6 (kg): y L , 15 | BWc

- Averaging time carcinogens (d): 25550 | ATc

~ Averaging time non-carcinogens (d): ED*365 | ATn
Inhalation, adult (m3/d): 20 | IRAa
Inhalation, child (m3/d): 12 | IRAc
Inhalation factor, age-adjusted (m3-y/kg-d): 11.66 | IFAadj
Tap water ingestion, adult (L/d): 2 | IRWa
Tap water ing&stioh, age 1-6 (L/d): ' ' 1 | IRWc
Tap water ingestion factor, age-adjusted (L-y/kg-d): 1.09 | IFWadj
Fish ingestion (g/d): : 54 | IRF
Soil ingestion, adult (mg/d): 100 | IRSa
Soil ingestion, age 1-6 (mg/d): RIS -~ 200 | IRSc
Soil ingestion factor, age adjusted (mg-y/kg-d): 114.29 | IFSadj

2-Residential:
Exposure frequency (dfy): SRR e 350 | EFr
Exposure duration, total (y): 30 | EDtot
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Exposure duration, age 1-6 (¥): 6 | EDc
Volatilization factor (L/m3): 05 | VF
3.Occupational:
‘Exposure frequency (dfy): ' ‘ 250 | EFo
Exposure duration (y): ) T - 25 | EDo
* = Contaminant-specific toxicity parameters
The priority among sources of toxicological constants was as follows: (1) IRIS, (2) HEAST,
(3) HEAST alternative method, (4) ECAO-Cincinnati, (5) withdrawn from IRIS, (6)
withdrawn from HEAST, and (7) other EPA documents. Each source was used only if
numbers from higher-priority sources were unavailable.
Algorifﬁms:

.....1..Age-adjusted factors: Because contact raies withmtap water, ambieii@ air, and residential
soil are different for children and adults, carcinogenic risks during the first 30 years of life
were calculated ‘using age-adjusted factors. These factors approximated the integrated
exposure from birth until age 30 by combining contact rates, body weights, and exposure
durations for two age groups - small children and adults. The age-adjusted factor for soil
was obtained from RAGS IB; the others were developed by analogy.

a. Air inhalation ([m* y)fkg- d]):
[FAadj = EDc - IRAc | (EDtot -EDc)- IRAa
b. Tap water ingestion ([L- y)lkg- I
' IFWa d] _ EDc - IRWc (EDtot -EDc): IRWa ‘
: e BWe ... BWa oo o
' cSollingestion ((mg- Mg dD:
 IFSadj = EDc - IRSc (EDtot -EDc)* IRSa\ e
e BWE e e BW - L
e : St e I

e, L w1
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2. Residential water use (ug/L). Volatilization terms were calculated only for compounds
with "y" in the "VOC" column. Compounds having a Henry’s Law constant greater than 10°
were considered volatile. The list may be incomplete, but is unlikely to include false
positives. The equations and the volatilization factor (VF, above) were obtained from
RAGS IB. Oral potency slopes and reference doses were used for both oral and inhaled
exposures for volatile compounds lacking inhalation values. Inhaled potency slopes were
substituted for unavailable oral potency slopes only for volatile compounds; inhaled RfDs
were substituted for unavailable oral RfDs for both volatile and non-volatile compounds.

a. Carcinogens: Calculations were based on combined childhood and adult exposure.

TR - ATc - 10002
EFr - ((VF - IFAadj - CPSi] + [IFWadj - CPS0))

b. Non-carcinogens: Calculations were based on adult exposure.

THQ - BWa - ATn - 1000%
VF - IRAa _ IRWa
RfDi RfDo

3. Air (ug/m®). Oral potency slopes and references were used where inhalation values were
not available.

EFr - EDall - (

a. Carcinogens: Calculations were based on combined childhood and adult exposure.

TR - ATc - 10001‘.":
EFr - IFAadj - CPSi

b. Non-carcinogens: Calculations were based on adult exposure.

THQ - RIDi - BWa - ATw - 10002
~ EFr «- EDall - IRAa

4. Fish (mg/kg):
a. Carcinogens: Calculations were based on adult exposure.

TR - BWa - ATc

EFr - EDall - _1%5_”_ . CPSo

g
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b. Non-carcinogens: Calculations were based on adult exposure.

P

THQ - RfDo - BWa - ATn

EFr - EDall - JBE_

10002
kg

5. Soil commercial/industrial (mg/kg): The default exposure assumption that dn]y 50% of
incidental soil ingestion occurs at work has been omitted. Calculations were based on adult

occupational exposure.

a. Carcinogens:
TR- BWa- ATc

EFo- EDo - 1854 . cpso
0 =

—

b. Non-carcinogens:
THQ - RfDo - BWa - ATn

EFo - EDo -1RS4

10° =

6. Soil residential (mg/kg): -

a. Carcﬁnogeﬁé: Calculations were based on combined childhood and adult exposure.

TR - ATc

TFSad] _ pg,
10° 2

EFr

b. Non-carcinogens: Calculations were based on childhood exposure only.

THQ - RfDo - BWc - ATn

EFr - EDc - 1RS¢
10
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i S i R B % I R _ Commercial/ D
P #Oral RID ~Inhaled RED  Oral Potency Inhaled Potency | O | = Tap water ~Ambient air} i industrial soil Residential &
Contaminan o (mg/kg/d) - ~ (mg/kg/d) Stope 1/(mg/kg/d) | Slope 1/(mg/kg/d) | C (ngh) © (ug/m3) | Fish (mg/kg)*| - (mgfkg)" | soil (mgfkg):
Accphate T4.006-03 ¢ - “8.70¢-03 § T 77 072 036 330 EE
Acetaldehyde 2.57¢-03 i 7.70e-03 i 94 081
Acetochlor 1 2.00e-02 i S I 730 13 i 20000 1600
Acetone " 1.00e-01 3700 370 140 100000 7800
Acetone cyanohydrin "7.00e-02 '2.86¢-03 a 2600 10 95 72000 5500
Acetonitrile ' "6.00e-03 i "1.43e-02 a 220 52 81 6100 470
Acetophenone "1.00e-01 '5.71e-06 ¥ y 0042 0021 140 100000 7800
Acifivorfen "1.30e-02 i o ' 410 47 18 13000 1000
Acrolein ' 2.00e-02 "5.71e-06 30 0.021 S 20000 1600
Acrylamide ' 2.00e-04 i o 4.50e+00 § 4.55¢+00 § 0.015 0.0014 0.0007 064 0.14
Acrylic acid '8.00e-02 ¢ "8.57e-05 i I I 2900 031 110 82000 6300
Acrylonitrile - "5.71e-04 i '5.40e-01 i '2.38e-01 i 012 0026 0.0058 53 12
Atachlor 1.00e-02 i - '8.00e-02 - 084 0.078 0.039 36 8
Alar ' 1.50e-01 i I 5500 550 200 150000 12000
Aldicarb 200e-04 i 13 073 0277 200 16
Aldicarb sulfone '3.00e-04 x 11 11 041 310 2
{Atdrin 13,0005 i 1.70e+01 i 1.72e+01 0004 000037 000019 017 0.038
fany 1250e-01 i R - o100 9100 340 260000 20000
fanyt alcohol 15,0003 i ‘180 18 ‘68 5100 390
‘{lany! chloride '5.00e-02 ' 2.86¢-04 i 1800 1 68 51000 3900
“H Aluminum 290400 o 110000 11000 3000 1000000 230000
| Aluminum phosphide 4.00¢-04 i 15 15 054 a0 31
Jamdo© T T '3.00e-04 i 1 11 041 310 23
lAmetyn '9.00e-03 i ‘330 "33 ‘12 200 700
' {m-Aminophenol '7.00e-02 2600 260 95’ 72000 5500
j 4-Aminopyridine 12.00¢-05 073 0073 0027 20 16
{Amitraz. 2.50e-03 i 91 91 34 2600 200
i e 2003 S (00" o0 Rl il .
Ammonium sulfamate " 2.00e-01 i I 7300 730 ‘270 200000 16000
Anilne o 28604 i '570¢-03 i 10 1 055 500 110
: Anumnnv and compounds , 4.90;;-()4 i - ' - ‘ ' 15 15 0.54 410 31
) Anumonv pcm(mdc ' 5.00e-04 * 18 18 068 510 39
' Anumonv potassium lanrau 19.00e-04 33 33 ‘12 920 70
/\nhmonv tetroxide 4000 b 15 15 0.54 410 3
Antimony trioxide % | 4.00¢-04 K 15 15 054 410 3
Apolio ' 1.30e-02 i 470 41 18 1 13000 1000
Aramite 500602 A $2.50e-02 i " 24902 i 27’ 025 013”10 "2
Arsenic 7 ' 3.00e-04 4 15 I o 1 11 041 310 23

Key to Data Sources: l-lRIS h= HEAST a=HEAST alternate method x=Withdrawn from IRIS y=Withdrawn from HEAST e=EPA-ECAO o=0ther EPA documents.
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!

‘Residential
p/kp/d) mp/ke/d) - ; / ..(mg{kgld) soll (mg/kg)”
Arsenic (as carcmogen) _ ’ 175e+00 i 151e+01 i 0.36
Assure - ‘900e03 N 700
Asiam. | 500e02i 3900
Atrazme ST T T 350002 '222¢-01 20
‘ Avermeclm Bl B 1 4.00e-04 i o 31
e Azobenzenc 0 ; ST T T 110e01 T 109601 58
o Banum and compounds o 700602 i 14304 o I 5500
Baygon P T Ta00e03d T T T 310
foios |1 aenem oo
bt | 2stem o
baein’ | mewm Ciese” . ie. e stiese’ 24000
boemi .| seemt o Cime’ e e sie’ 300
i e S e et ant et am
Bmldchyde e el e e e et e
Benzene LT Tl T T T T T 143e08 e 290e027F 0 291e02 ¢y o036 02 om0 el 22
Benzidioe '300e03 i 1 230e+02 i = 235e+02 1 1000029 0000027 0000014 0012 0.0028
Benzoncacld B 400e+oo_'i . " 150000 15000 5400 1000000 310000
hBenzomchlorldc [ N ¥ . S 00052 000048 000024 022 0049
: Benzyl alcohol ' 3.00e-0} h 11000 1100 410 310000 23000
Benzyl chloride ' ' S T e Tyl oeee2” T 0037 0019 17 38
Berylhum and compounds o 'sooeos BT T T 330e400 i BAOe+00 i 0016 000075' 000073 067 015
Bidrin ' 100e04 i 37 037 o014 10 78
Biphenthrin (Talstar) ‘ ts0e02 T C sse 55 200 15000 1200
11-B|phenyl - s00e02¢ T "800 180 68 51000 3900
Bls(2-chloroethyl)elher - T 110e400 i 1166400 i y| 00092 00054 00029 26 058
" |Bis(2-chioroisopropytyether ‘40002 7 700e02h  350e02h y| 026 018 0045 a4 91
| Bis(chtoromethyhjether ' T 200e+02 7 21%e+02 0 0000049 '0.000029 0000014 0013 00029
Bls(2-chloro-l-methylethyl)ether ST T00e02y T (700602 y 096 0089 0045 4 91
Bis(2- ethylhexyl)phthalale (DEHP) 200e02% 7 T140e02 a8 oas ez 200 46
Bisphenol A | se0e02: 180 180 68 51000 3900
Boron (and borates) 9.00e-02F  s7e03h T © o300 210 1200 92000 7000

Boron trifluoride - . ' S 2.00e04 B . ‘ - ' A - l 73 ' 073 . ‘ ' ‘ ‘ - ‘ ‘
,. Bromodlchloromethane - 200002 T ea0e02i 7yl 7 ear T Ceal T o0st 4610

“IBromoethene S T e 0 009  o0o0s7
Bromoform (lnbromomethane) 2.00e-02 i ’ S - - 790e03 i '385e-03 i |y ‘24 16 04 360 st
I Bromomethane | 140e037 U 14303 Ty ‘g1 s2 - 190 1400 10
4 Bromophenyl phenyl elher ' ‘580020 T " o200 0 ‘a0 0 7800 59000 4500
Bror ‘\)os ' ' 500e03 A T T DR 180 0 18 es8 5100 390

Key to Data Sources: i=IRIS h=HEAST a=HEAST altemate method x= Withdrawn from IRIS y=Wihdrawn from HEAST e=EPA-ECAO o=Other EPA documenss. ./
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hated Rﬂ) o
(mg/kgid)

ral'Potency : _-l'ﬁrhvéléd Poteﬁcy

Stope 1/(migkg/) | Sope 1imengid) | €|

Bromoxynil
Bromoxyml octanoale
1,3- Buladlene
1-Butanol
Butylate
Butyl benzyl phthalate
Bulylphlhalyl butylglycolatc
Cacodyhc acid
Cadmivm and compounds
Caprolactam
Captafol
Captan
Carbaxyi-
Carbazole
Carbofuran
Carbon dlsulﬁde
Carbon tetrachlorlde '
: Carbosuu‘an ‘
: Carbomn
‘I €hioral
Chlorambcn
Chloranil
S Chlordane
[ cntorimuron-ethyl
" | Chiorine dioxide
Chloroacetaldchyde
: Chlomacetic acid
2- Chloroacetophcnone
4-Chloroaniline
Chlorobcnzene '
Chiorobenzilate
p-Cﬁloréhenioic acid
4-Chlorobenzatrifluor ide
2- Chlnro-l 3- bu(adnenc
1-Chlorobutane
Chloroethane
2- Chloroethyl vmyl cthcr '
cmororonn et

Key to Data Sources:

200302

" 5.00e-03

" 1.00e-01

" 4.00e-03

" 2.00e02
" 2.00e-01
' 2.00e-02
$2.00e-02
4.00e-01

" 2.00e-02

" 1.00e-01
'5.00e-02
"2 00'e4)'1 '
1 00e+00 '

3.00e-03
" 5.00e-04
'5.00e-01
" 2.00e-03
'1.30e-01
"1.00e-01

"1.00e-01
7.00e-04
1.00e-02

" 2.00e03
1.50e-02

600605
2.00e-02

' 2.00e02

- L

'6.90e-03 o
" 2.00e-03 A

Cxow

a
b
" 2.00e-02 ¢
"2.500-02
' 1.002:4)2 "

P g
e
[

i

" 286e-03

"5.71e-05 i
"8.57¢-06 i

57103

" 2.00e-03

286e+00

b
571e-04

e

1

T m

"980c-01 i
6.30e+00 i
"8,60e-03 k
3.50e03 h
" 2.00e-02 h
"1.30e-01 '5.25e02 i
" 4.03e01 A
1.30e400 i 1.30e+00 i
'2.70e-01 A " 2.70e-01
"6.10e03 i "8.05e-02 i

y

y
y

y
Y
Y
y
y

3700

180
e
016
‘370
3700
e
550
017
0.052
0"
oL
S
e
031
150
e
025
7300
730
e
2400
710
‘150
015

3700
e
000099'
1800
073
18
370
031
e
o
012
s
370
13
et
0.016
0.0048
S s
021

‘13
0031
s
e
0023
730
g
e
1500
10000
e
0.078

140
e
270
1400
41
068
686
037
09
o
016
68
150//
0024'
14
140
27
e
0.0078
00024
T

93
27

54
e
0012
210
o
e
540
T
e
052

20000

" 100000
51000
" 200000
1000000'
3100
‘510

" 510000
C 330
‘820

" 100000
© 40
~ 5100
" 100000
g
10000

" 100000
Sy
15000
‘11
22
20000
7100
5000°

4100
20000
T

" 200000
20000
20000

" 410000
e
26000
4710

i=IRIS h=HEAST a=HEAST aliemate method x=Withdrawn from IRIS y=Withdrawn from HEAST e=EPA-ECAQ o=Other EPA documenis.

7800
3900
16000
78000
230
39
39600
4
180
7800
‘R
390
7800

49

780
7800
160
1200
16
0.49
1600

540
160

310
1600
24
16000
1600
1600
31000
1600

100
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v
10
* 1(me/kg/d) c : )
Chloromethane - - 1.306-02 * 630c03 &y 14 0.99 0.24 220 49
4-Chloro-2-methylaniline ' 5.80e-01 ' ' 012’ 0011 0.0054 49 11
4-Chloro-2,2methylanitine "4.60c-01 h 0.15 0014 0.0069 62 1.4
hydrochloride . .
beta-Chloronaphthalene | B00e02 - _ 2900 290 110 82000 6300
drChlpmmtmbenzene | 2.50e-02 k y 0.42 0.25 0.13 110 26
p-Chloronitrobenzene "1.80e-02 & y 059 035 018 160 35
2-Chlorophenol '5.00e-03 i I 180 18’ 68 5100 390
2-Chloropropane o " 2.86e02 h Ty 170 ‘100 ' C '
Chlorothalonil "1.50e-02 i R "1.10e-02 ’ 61 057 029 260 " 58
o-Chlorotoluene ' 2.00e-02 i o y 120 13 oz 20000 1600
Chlorpropham " 2.00e-01 i ' 7300 730 2700 200000 16000
Chlorpynfos "3.00e-03 i 110 1 ‘41 3100 230
cmorpyntos-memyl ' "1.00e-02 b 370 A T1a’ 10000 780
Chiorsulfuron ' '5.00¢-02 i 1800 180 68’ 51000 3900
cmonmophos '8.00c-04 A T2 29 11 820 63
Chromium Il and compounds ' 1.006+00 i "5.71e-07 ¥ 37000 0.0021 1400 1000000 78000
Chromium Vi and compounds ' '5.00e-03 i T 420401 i 180 000015 ‘68 5100 390
Coal tar ) B 2206400 ¥ T 00028 S C '
Coke Oven Emissions 217e+00 i 0.0029
Copper and compounds 37102 h . 1400 ‘140 50 38000 2900
Crolonaldehyde "1.00e-02 x 1.90¢+00 # 1.90¢+00 y 0.035 0.0033 0.0017 15 0.34
Cumene ' " 4.00e-02 i ' 2.57¢-03 h R B 1500 94 54 41000 3100
Cyanazine '2.00e-03 o '8.40e-01 A 0.08 0.0075 0.0038 34 0.76
Oommides i oA b i Nt T .
Barium cyanide’ "1.00¢-01 'k 3700 370 140 100000 - 7800
Copper cyanide - '5.00e-03 i 180 “18 ‘68 5100 390
Calcium cyanide "4.00e-02 i 1500 150 54 41000 3100
Cyanogen "4.00e-02 i 1500 ‘150 54 41000 3100
Cyanogen bromide "9.00e-02 i 3300 330 120 92000 7000
Cyanogen chlonde ' ' 5.00e-02 i 1800 180 68 51000 3900
Free cyamde ‘ " 2.00e-02 i 730 73 C 20000 1600
Hydrogen cyamde ' 2.00e-02 i 730 ‘13 C21 20000 1600
Potassium cyamde ' 5.00e-02 i 1800 180 68 51000 3900
|l Potassium s:lver cyamde 12.00e-01 i 7300 730 ‘270 200000 16000
H sitver cyamde '1.00e-01 i 3700 370 140 100000 7800
Sodium cyamde' " 4.00e-02 i 1500 150 Ts4’ T 41000 3100
'5.00e-02 i 1800 ‘180 68 51000 3900

zi )'amde

Key to Data Sources: i=IRIS h=HEAST a=HEAST aliemate method x=Witharawn from IRIS y=Withdrawn from HEAST e

Y-

=EPA-ECAO o0=0ther EPA documents. \
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Cyclohexanone 5.00e+00 ¢ y 30000 18000 6800 1000000 390000
Cyclohextamine $2.00e-01 7300 ‘730 2700 2000000 16000
Cyhalothrin/Karate ' '5.00e-03 i 180 180 e8| s100 390
Cypermethrm o "1.00e-02 i 370 37 14 100000 0 780
Cycomazine '7.50e-03 i 270 “27 0 100 7000 590
Dacthal o “sege0t i T b7 qge00 1800 680 510000 39000
Datapon 300e02 i ©oi000 0 ‘ui00 0 a1’ T 310000 0 2300
Danitol s00e04 x T ST 180 0es 0 sio T 39
ppp =~ o T T Teet © 028 0026 0013 12 21
ppE =~ o T 34001 02’ 0618 00003 84 19
ppr 500004 i " 340e01i  340e-01 i " Te2 T 0018 00093 0 84 19
Decabromodlphcnyl other Ne0e02i oy et T T4 10000 780
Demeton ' 40005 i T o5 bas 0 oesa 0 4t aa
Diallate’ ST T Tet0e02 Ty o7 o1 0020 41 10
Diazinon 900c04 oo o a3 0 120 .0 10
1,4-Dibromobenzene 00e02d T Ty T Tar T Ta1a T 10000 780
Dibromochloromethane 200e02i " 840e-02 i y 013 0075 o038 3% 16
z.Dxbromo-s-cmompmpane' T T TsT1e05 i 1406400 b 690e-07 by 0048 021 00023 2 046
12-leromoethane ‘ C T US7le05 h | BS0e+01 i 77001 y| 000075 00081 0000037 0034 00075
| Dibuty phthalate o Mer i " 3000 3100 140 100000 7800
i chamba o ag0e02d T " dwe0 0 w0’ 0 a7 3000 2300
12 Dichlorobenzene =~ 90002 | Se02a 7 Tyl me’ T a0 1200 9000 7000
i 13-chhlorobenzene S T880e02 T y 'saq0° 0 s200 0 1200 91000 7000
{14Dichlorobenzene =~ T T T T229e01 kT 240602 b y 044 026 013 = 1200 27
33°Dichlorobenzidine o T T T 4s0e01 ' 015" o014 0007 | 64 14
1,4-Dichloro-2-butene o T T T 9306400k y odorn” o007 o
D;cmomamuommemane' ' 200e01F  sme02. T Ty ‘390 2100 2700 T 2000000 16000
1,1-Dichloroethane C 1.00e-01 b 143e01 a y ‘sl0 5200 ‘1400 100000 7800
1,2 Dichloroethane (EDC) ST T286e03 e 9.10e02 i '910e02 iy 012 o069 o0 a1
ll-chhloroelhylene ' 900e03F T T600e01 i 17501 i 0044 003 00053 48 11
12D|chloroelhylene (cis) 10002 Ty &m0 14 " 10000 780
12 chhlorocthylcne (trans) $2.00e-02 'y 20 w3 T2t T 200000 1600
|12 Dichloroethylene (mixture) "9.00e-03 'y s a3 127 000 700
|[2.4-Dichiorophenol 3.00¢-03 i ' o w0 a0 30 230
+ 14-(2,4-Dichlorophenoxy)butyric 80003 i 2000 0 200 7 11 800 630
Acid (24~DB) : ; 1
2,4-Dichlorophenoxyacetic “Acid " 1.00e-02 i y 61 31 14 1000 0 780
(24-D)

Key 10 Data Sources: i=IRIS h=HEAST a=HEAST alternate method x=Withdrawn from IRIS y=Withdrawn from HEAST e=EPA-ECAO o=0ther EPA documens.



EP4 RfSif’_” HI Risk-Based Concensrations: R L. Smith (10/15/93)

12

! -Dichloropropane
iBDtchloropropgne ‘
2,3—D1chlompropanol. . '
chhlowos '
Dicofol ,
chyclop:madicne
Dieidrin o
Dmelem lons .

Diethylforamnde
Dl(z-cthylhayl)adlpate
Diethyl phthalate
I)knhgmnnbannﬂ
leenzoquat (Avenge)
Dlﬂubcnzumn

Dilsopropyl methylphosphonate
(DIMP)

Dlmeghi_pm '
Dilliethc;atc :
3 3'-D|melhoxybcnzmme
Dlmethylamme )
N~N—Dlmethylamlme
2, 4~Dimelhylamlmc '
2 4~Dxmethylamlme hydrochlonde
3 3’-Dxmelhylbenz:dme
N N-Dxmethylfoxmamlde '
1,1- Dlmethylhydrazme .
11, 2- Dxmethylhydrazme

2 4-D:methylphenol
26-Dnmcthylphenol
3 4-Dnmcthylphenol
Dnmethyl phthalate
; Dnmezhyl tcrephlhalate
4,6- Dmnro-o-cyclohexyl phenol

) 1,3-Dxmlrobenzene
1.4-D,i"1\robenzerie

Key to Data Sources: i=IRIS h=HEAST a=HEAST altemate method x=Withdraén from IRIS y=Withdrawn from HEAST ¢=EPA-ECAQ o=Other EPA documents. .

Dxethylcnc glycol pmnobutyl ether
Diethylme glyeol monoethyl cther

1 2-D|mtrobenzene !

"3.00e-03

"8.00e-04 x

3.00e-02
5.00e-05

2.00¢+00

1.10e-02
©6.00e-01
" 8.00¢-01

"8.00e-02
2.00¢-02
8.00e-02

" 2.00e-02
" 2.00e-04

"2.00e03

"1.00e-01

' 200e02
" 6.00e-04
"1.00e-03
1 00e+01

1.00¢-01
" 2.00e-03

" 4.00e-04

' l.00é-04 )
" 4.00e-04

et e S e

.

h

114e-03 §

6.80¢-02

&

57103 i "1.80e-01
"2.90¢-01
" 4.40e-01
571605 a '
B 1.60e+01
"143e03 i
5.71e-03 A
"1.20e-03
4.70e+03
"1.40e02
"5.71e-06 x o
" 17.50e-01
5.80e-01
9.206+00
"8.57e-03 i '
o 2.60e+00
3.70e+01

¥

"1.30e-01 A

1.61e+01 i

3.50e+00 &
.3.70¢.+ 01 ‘y

N\

J

210
73000
e
e
29000
'0.000014
00
e
2900
e
‘13’
‘48
621
T
009
012
0.0073
3700
0.026
0.0018
730
ey
3
" 370000
" 3700
e
W D s
S e
s

ey
0022
0.014

021

0 00039
5 2
Car

7300
e
52
2900
0.0000013
o
T
0

s
073
045
0021
713
0.0083
0.011

" 0.00068
S
0.0018

" 0.00017
Rt
22
37
37000
370
13
15
037"
15

0.011
00072
Ca
0.0002

2700
e
26
1100
0.00000067
oo
.
110

oy
027
023’

27
0.0042
0.0054 -
" 0.00034
© 140
0.0012
"0.000085
S
081
‘14
14000
140
27
054"
014
054

3100
‘99
65
31000
018

1000000
© 11000

2400
" 820000
" 0.00061
82000

82000

20000
00"
00"

2000
38"
49
031
" 100000
N
0.077
20000
610
1000
" 1000000
" 100000
T 2000
410
oo
410

" 160000

530
63000

© 0.00014

6300
1600
6300

1600
16
46

160
0.85
11
0.069
7800
0.25
0.017
1600
47
78

" 780000

7800
160
31
18
31

e




EPA Regrose TH Risk-Based Concentrations: RL. Smith (10/15/93)

24 Dmnrophcnol 2.00e-03 .
Dlmlrololucne mlxture ' ' ' ’ 6.80é-01 i 0.0092 0.0046
2,4-Dmnrotolucne ' 2.00e-03 i ' . . ‘73 ‘271
2,6- Dlmtrotoluene . 100e-03 h 37 ‘14
pmoscb " 1.00e-03 i ‘37’ 14
di-n-Qctyl phthalate 2.00e-02 h - 13 27 20000 1600
1,4-Dioxane 1.10e-02 057 029 260 58
Dlphenamld '3.00e-02 i I 1100 ‘110 T4 31000 2300
Diphenylamine '2.50e-02 i 910 To1 34’ 26000 2000
12~D|phenylhydr52|ne I "8.00e-01 i "7.70e-01 i 0.084 0.0081 00039 36 08
Diquat "2.20e-03 i . I 80 8 3 2200 170
Direct black 38 o 8.60e-+00 00078 000073  0.00037 033 0.074
Direct blue 6 8.10e+00 h 00083 000077 000039 035 0.079
Direct brown 95 9306400 h 00072 000067  0.00034 03t 0.069
Disulfoton 4.00e05 § o 15 015 0054 a4 31
Diuron 12,0003 § 73 13 27 2000 160
§1.4-Dithiane '1.00¢-02 i 370 A 14 10000 780
-{Dodine "4.00¢-03 ¢ 150 15 54 4100 310
|Endosulfan " 6.00e-03 220 ‘2 81 6100 470
{Endothatt 20002 ¢ 130 13 C21 20000 1600
{Endrin "3.00e-04 i 1 11 041 310 X!
Epléhlorbhydrin ' $2.00¢-03 & "286e-04 i '9.90-03 i "4.20e-03 i 68 1 032 200 " 65
I&Emb“me Raeniadl P e  4e0e03 e o hacl i .
- |EPTC (S-Ethy1 2.50e.02 i I 910 o1 34 26000 2000
dipropylthiocarbamate) o
+ |Ethephon (2-chloroethyl 5.00¢-03 i ‘180 T18’ 68 5100 390
phosphomc acid) b 4
Ethion = 5.00e-04 T8 18 068 510 39
2-Ethoxyethanol 4.00e-01 A '5.71e-02 i 15000 210 540 410000 31000
ZEtho:é'rethanol acetate 3.00¢-01 a o 11000 1100 ‘410 310000 23000
Ethyl hcetale 9.00e-01 i 33000 3300 1200 920000 70000
' [ Byt acrylate o '4.80e-02 h 14 013 0.066 60 13
| Ethylbenzene "1.00e-01 ¢ "286¢-01 i T 1300 1000 ‘140 100000 7800
Ethylene cyanohydnn "3.00e-01 - 11000 1100 410 310000 23000
Ethylene diamine "2.00e-02 A 130 ‘73 “217 20000 1600
Ethylene glycol 2.00e+00 i 73000 7300 2700 11000000 160000
Elhylene glycol nionobulyl elher C = 57103 210 T2t R
Ethylene oxide S 1.02:+00 h "3.50¢-01 A 0.066 0.018 0.0031 28 0.63

13

nghkg/d)

v Slopc l(mg/kg/d)-‘

Key to Dam Sources 1=IRIS h—HEAST a=HEAST alternate method x=Withdrawn from IRIS y=Withdrawn from HEAST ¢=EPA-ECAO o=Other EPA documents.




EPA Region IIl Risk-Based Concentrations: RL. Smith (10/15/93) 14

Ethylenc thiourea (ETU) 8.00e-05 60001 h —om o001 00053 48
Ethyl ethcr ' 2.00e-01 § 4 . . y 12000 130 2700 2000000 16000
Bthyl mcthacrylate o 9.00e-02 * . ' o 3300 ' 330 ’ 120 T 92000 © 7000

Eipyl paitropheny! ©1.00e-05 i ' S Coem  eow oo 100 T om
Phenylp,‘ _phormhmate i «

Ethylmtrosourea' o oo qaeev02y 000048 0000045 0000023 002 0.0046
Emylpmhalyl ethyl glycolale . 300e+00 . C 1100000 11000 4100 1000000 230000
Expm , S o S
F‘enamlphos o as0e0s o T ©oTeal 7 oot T 03 Tz (20
Fluometwron | 130e02i T oo T T4 a8 130000 1000
e eakemn ol ae  m s e e
medo“. co | et C om0t me swl 6w
Hurplimldol T T T200e02 7300 0 T30 0 T2z T 200000 1600
mmhml o ezt S O g
m‘m‘mw S R [ Ao S S e a1 oo s
Folpel S 1e s "3.50e-03 190 7 180 es’ s2° 180
Fomesaien R F T T T 190601 03 o033 om1 150 34
Loactis S L e o o o et 1
- Formaldehyde o h ee0e0ts T T T T T Tasse02 i " 73000 0 014 2700 200000 16000
e lhormic Acid o 200e400 5 oo " 730000 7300 2700 1000000 160000
Fosctyl-al o 300400 T T 1100000 11000 4100 1000000 230000
i | edem L e i e
Fumzolidone |, 7 380e+00 I © 0018 00016 000033' CoesT T 017
Fufural "300e03 i 14302 Coiel 0 s2) ‘41 300 230
Furium . Y 7)Y ¥ ) 1 S " 00013 0.00013 0000063' © 0057 0013
Furmccyclox T ST 3002 T2 7 e (1% S Y~ S
Glufosmate-ammomum - ag0e04 i s st esa 0 a0 31
Glycmaldehyde | T400e04%  T286e04x Coqs T T 1T ese T a0 31
Glyphosate I 10001 i © a0 300 140 100000 7800
Halowyfop-methyt | see-05 i oo 18 18 o008 51 39
Har'mony o 1d0e02i g0 410 180 13000 1000
Heptachlor “ o "5.00e04F T 4506400 i  4.55¢+00 i © 00023 00014 00007 064 014
Heptachlor cpoxnde I 130605 T 9106400 9.10e+00 i 00012 000069 000035 031 007
{|Hexabromobenzene =~ T200e03 . 7 o v 930 210 T 20000 160
I Hexachiorobenzene 800e04 i 1 160e+00 i ,1 61e+00 00066 00039 - o002 18 04
Hexachlorobutadiene 200e04h 17T T T780e027i | 170602 014 o081 004 3 82
HCH (alpha) o o T T T 6306400 630400 i " o011’ 000099 00005 045 01
HCH \ala) Lo T LT T 180e+00 i T 180e+00 i " 0037 odo3s 00018 16 035

Key to Data Sources: i=IRIS h=HEAST a=HEAST alternate method x= Withdrawn from IRIS y=Withdrawn from HEAST e=EPA-ECAQ o=Other EPA documents.
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[PA Region "III Risk-Based Concentrations: RL. Smith (10/15/93)

SRR e A

Key t0 Data Sources: i=IRIS h=HEAST a=HEAST aliernate me:hod x—W:hdmwn from IR]S y= Wthdrawn from HEAST e=EPA-ECAO o0=0ther EPA documents.

15
B R UTHNETIUY FVREE cit S Vv ; . Commercial/
7.Oral RID. = |, Inhaled RID Oral Potency . | Inhaled Potency | O} Tap waiéiﬂ nbient air | - o7 | industria oil Residential
: - (mgfkg/d) - | = (mglkgd) Slope. 1/(mg/kg/d) | Slope 1/(mg/keg/d) | C (nghy = (ng/m3): Fish (mg/kg) |. (mg/kg) soil (mg/kg):
HCH (gamma) Lmdane 3.00e-04 i 1.30e+00 k 0.052 0.0048 0.0024 22 0.49
HCH-technical I 1.80c+00 i 179400 i 0.037 0.0035 0.0018 16 035
Hexachlorocyclopentadierie ' 7.00e-03 i 1 2.00¢-05 * - oy 015 0.073 95 7200 550
Hexachlorodibenzo-p-dioxin I I 6.20e403 i 455e+03 i 0000011 00000014  0.00000051  0.00046 0.0001
mixture (H.xCDD) :
Hexachloroethane "1.00e-03 i "1.40e-02 i 1.40e-02 iy 0.75 045 023 200 46
Hexachlorophene "3.00e-04 i I R i 11 041 310 '3
Hexahydro-l35-tnnltr0135 Ariazi]  3.00e-03 i "1.10e-01 i 061 0.057 0029 26 ‘58
ne (RDX) ,
n-Hexane " 6.00e-02 '5.71e-02 i y 350 210 T8 61000 4700
Hexazinone '3.30e-02 . ' 1200 120 a5 34000 2600
Hydrazme, hydrazme sulfatc IR 3.00c+00 i 1.72¢+01 i 0022 000037 0.0011 095 021
Hydrogen chlonde $2.00e-03 i . o 3 13 . S '
Hydrogen sulfide '3.00e-03 "257¢-04 i 110 094 41 3100 230
|Hydroguinone "4.00e-02 & o 1500 150 54 41000 3100
| imazalit '1.30e-02 i 470 a1 18 13000 1000
‘[ imazaquin ' 2.50e-01 i 9100 910 340 260000 20000
Iprogione | 400e02 _ 1500 150 54 41000 3100
i Isohutanol e : 3.00c-01 i . , 'y 1800 1100 410 310000 23000
1sophorone, . 2.00e-01 i 9.50¢-04 § 7 66 ‘33 3000 676
lsopropalin . "1.50e-02 i o 550 " 55 "20 15000 1200
Lsopmpyl melhyl phosphomc actd ' 1.00.e-01 i 3700 370 140 100000 7800
A ! '
"] s5.00e02 1800 180 "68’ 51000 3900
o 1.80e+01 ¢ 00037 000035 000018 016 0035
"2.00e-03 i . < D & % A 2000 160
Lead (tetraethyl) "1.00e-07 i 00037 000037 000014 o1 0.0078
Lingron” - 2.00e-03 i B < R % R & 2000 160
anum "2.00e-02 ¢ 130 13 T2 20000 1600
‘NLondax ~ "2.00e-01 i 7300 730 270 200000 16000
Malathion ' 2.00e-02 i 130 73 21 20000 1600
Maleic anhydr;d«: '1.00¢-01 i 3700 370 140 100000 7800
Maleic hydrazide \; '5.00e-01 i 18000 1800 680 510000 39000
M.alononnnle 20005 073 0073 0027 20 16
Mancozeb : 30002 B 1100 10| 4 31000 2300
- [Maneb ; '5:00¢-03 ' ; 180 18 68 5100 390
" Manganese and odripounds” 150003 i s o L1404 E 180 042 ' 68 5100 390
{[Mephosfolan 900e05h 33’ 033 0wz w2 1




EPA Region I1I Risk-Based Concentrations: R L. Smith (10/15/93)

16

J

"3.00e-02

Meplquat chloride 110 » 41 ] 51000 — 23()0
Mercury (methyl) "3.00e-04 i 1 11 041 B T
Mercuty (inorganic) "3.00e-04 A "8.57¢05 h 1 031 041 3100 0 23
Merphos '3.00e-05 i S 11 01l 0041 3 23
Merphos oxide '3.00¢-05 i 11 01l 0041 T3t 23
Mctalaxyl " 6.00e-02' i 2200 220 81 61000 4700
Melhacrylomtnlq "1.00e-04 i "2.00e-04 a 37’ 073 014 00 0 18
Mclhamidophos seoe05 i 18 018" 0.068 st 39
Methanol "5.00e-01 i 18000 1800 ‘680 510000 39000
Methidathion "1.00e-03 i Ta1’ Y ‘147 10000 0 8
Methomyl $2.50e-02 i 910 9 ' 26000 2000
Methoxychlor '5.00e-03 180 18’ 68 51000 390
2-Methoxyethanol "1.00e-03 57103 37 2 14 1000 78
2-Methoryethanol acetate '2.00e-03 @ R ‘13 13 27 2000 160
2-Methoxy-S-nitroaniline ' o "4.60e-02 k 15 0.14 0.069 2 1
Methyl acetate ) 1.00¢+00 & S 37000 3700 1400 1000000 78000
Methyl acrylate ' '3.00¢-02 a 1100 110 a0 310000 2300
2-Methyianiline o "2.40e-01 h 028 0.026 0013 120 21
Z-Methylamllne hydrochloride ' "1.80c-01 * 037 0.035 0018 16 35
Methyl chlorocarbonate A 1.00e+00 o ' 37000 3700 1400 1000000 78000
2-Methyl-4-chlorophenoxyacetic ' 5.00e-04 i 18’ 18 068 sio 39
acid
4-(2-Methyl-4-chlorophenoxy) " 1.00¢-02 i 370 S 14 10000 780
butync acid (MCPB)
2-(2-Methyl-4-chlorophenoxy) "1.00e-03 i 37 37 14 00 8
proplomc acid
2-(2-Methyl-1,4-chlorophenoxy) " 1.00e-03 i 37 37 14 000 8
propionic acid (MCPP)
Me(hylcyclohexane . '8.57e-01 h 31000 3100
4 4’-Mclhylenedlphenyl lsocyanate '571e-06 y 0035 0021
44 Melhyleneblsbenzeneamme B '2.50e-01 h ‘ 027 0.025 0013 n 26
4,4 "Methylene bis(2-chloroaniline) 7.00e-04 k '1.30e-01 * "1.30e-01 052 0.048 0024 T2 a9
4,4 Methylene S "4.60e-02 i . 15 014 0.069 "2 14
bns(N N’-dlmelhyl)amhnc
Methylene bromide " '1.00e-02 o y el 37 4 10000 780
Methylene chloride ' 6.00e-02 i '857e01 b 7.50e-03 i 165¢03 iy 41 38 042 380 85
Methyl elhyl ketone 16.00¢-01 i “286e01 i B 22000 1000 ‘810 610000 47000
Mcthyl hydrazme ' I . 1.10e+00 & 0.061 0.0057 00029 26 058
Meth ~*<obutyl ketone '5.00¢-02 k '2.29¢-02 o 1800 83 68 51000 3900

Key to Data Sources: 1=IRIS h=HEAST a=HEAST aliemate method x=Witharuin from IRIS y=Withdrawn from HEAST e=EPA-ECAQ o=Other EFA documents.




A1l Risk-Based Concentrations: R.L. Smith (10/15/93)

EPA Re, 17
Residential
B soil (mghkg)::
Methyl methacxylate 8.00e-02 h 2900 290 110 82000 6300
2Melhyl-5-mlroamlme I '3.30e-02 h S 2 019 0.096 81 19
Mclhyl pamthlon 12.50e-04 i I o1 091 034 260 20
2-Methylphenol (o-cresol) 5.00e-02 1800 180 68 51000 3900
3-Methyiphenol (m-cresol) '5.00e-02 i 1800 180 68’ 51000 3900
-Methylphenol (p-cresol) ' 5.00e-03 4 ‘180 18 68 5100 390
Methyl styrene (mixture) ' 6.00e-03 4 "1.14e-02 y 60 a2 81’ 6100 470
Methyl styrene (alpha) "7.00e-02 a - y 430 260 K 72000 5500
Methyl tertbutyl ether (MT"BE) '5.00e-03 ¢ 85701 i y 180 3100 68 5100 390
Metolaclor (Dual) "1.50e-01 i I ' 5500 550 2000 150000 12000
Metribuzm ' '250e-02 i ‘910 To1 T34 26000 2000
Mirex ' ' 2.00e-04 i 1.80¢+00 & 0.037 0.0035 0.0018 16 0.35
{|Molinate 2.00e-03 i - 3 73 27 2000 160°
! Moiytide'num' ' 5.00e-03 i 180 T18 68 5100 390
{|Monochioramine ' 1.00e-01 i 3700 370 140 100000 7800
[Naled ' $2.00e-03 i "3 73’ 277 2000 160
: Napropamlde "1.00e-01 i 3700 370 140 100000 7800
‘I Nickel (solublc salts) '2.00e02 i 730 13 “210 0 20000 1600
"INickel refinety dust I "8.40e-01 i - 0.0075 o C '
. [Nickel subsulfide 1.70e+00 i 0.0037
| Nitrapyrin "1.50e-03 * o 55 55 2 1500 120
| Nitrate 1.60¢+00 58000 5800 2200 1000000 130000
' {Nitric Oxide 1.00e-01 i 3700 370" 1400 1000000 7800
e "1.00e-01 i 3700 370 1407 100000 7800
*2-Nitroaitine 6.00¢-05 'y 57105 A 22 021 o081 61 a1
|3-Nitroaniline "3.00¢-03 0 o 110 1 41 3100 230
4-Nitroaniline '3.00¢-03 © 10 1 41 3100 230
Nitrobenzene "5.00e-04 i "5.71e-04 y 34 ‘21 068 's10° " 39
Nitrofurantoin " 7.00e-02 'k T ) 2600 ‘260 95’ 72000 5500
Nitrofurazone T 1.50e+00 9.40¢+00 h 0045 000067 0.0021 19 0.43
Nltrogen diaxide 1.00e+00 o o 37000 3700 1400 1000000 78000
Nltroguamdme 1.00e-01 § 3700 370 140 100000 7800
4 Nllrophenol 16.20e-02 © 2300 230 "84 63000 4800
|2Nitropropanc T '5.71e-03 i 9.40e+00 A 210 000067 o - '
* IN-Nitrosodi-n-butylamine o 5.40e+00 i 5.60e+00 i 0012 00011 = 000058 053 0.12
N Nltrosodlethanolamme 280e400 i 7 0024 00022 ' odoli 1 023
" IN-Nitrosodiethylamine 1.50e+02 & 151e+02 i " 000045 0000042 0.000021 0019 00043
. |N-Nitrosodimethylamine 5.10e+01 490c+01 i 06013 000013 0000062 0056 0013

Key 10 Data Sources: i==IRIS h=HEAST a=HEAST aliemate method x=Withdrawn from IRIS y=Withdrawn from HEAST e=EPA-ECAO o=0ther EPA documents,
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EPA Region 111 Risk-Based Concenirations: R.L. Smith (10/15/93)

;
S

Key 10 Data Sources: i=IRIS h=HEAST a=HEAST alternate method x= Witharawn from IRIS y=Withdrawn from HEAST e=EPA-ECAO o=Other EPA docurnents.

N

18
Residential
N-Nitrosodiphenylamine 4.90¢ 03 i 14 13 0.64 580 130
N-Nitroso dl-n-propylamm;: 7.00¢+00 i 0009 000089  0.00045 041 0.091
N-Nnmso-N-menhylemylamme' 2.20e+01 i 00031 000028 000014 013" 0.029
NNltrosopyrrohdmc : 2.10+00 i 2146400 0032 00029 00015 14 03
m-Nitrotoluene ' " 1.00e-02 h S T Ty 6l T3’ 14 10000 780
o-Nitrotoluene. "1.00e-02 'k y 61 T37 14 10000 780
p-Nitrotoluene "1.00e-02 » Ty 61 A T 10000 780
Norﬂurazon " 4.00e-02 i ' 1500 ‘150 54 41000 3100
NuStar "7.00e-04 i 2% 26 095 720 55
Octabromodiphenyl cther '3.00e-03 i o’ n’ 41 3100 230
Octahydro-1357-tetranitro-1357- ' 5.00¢-02 i 1800 180 68 51000 3900
tetrazocine (HMX)
Octamemylpymphospimmmlde " 2.00e-03 h 3 73’ ‘27’ 2000 160
Olyzalm '500e-02 i 1800 ‘180 68 51000 3900
Oxadiazon " 5.00e-03 i 180 “18’ 68 5100 390
Oxa'myl' ©2.50e-02 i ‘910’ T T3 26000 2000
Oxyﬂuorfen '3.00e-03 i 110 1 ‘a1’ 3100 230
Paclobutrazol "1.30e-02 i 470 T4 18’ 13000 1000
Paraquat "4.50e-03 i 160 16 61 4600 350
Parathion " 6.00¢-03 220 ‘2 81 6100 470
Pebulate ' 5.00¢-02 A 1800 180 68 51000 3900
Pendimethalin "4.00e-02 i 1500 150 54 41000 3100
Pentabromo-6-chloro cyclohexane . '2.30e-02 » 29 027 0.14 120 28
Pentabromodlphenyl ether " 2.00e-03 i P B 73’ 21’ 2000 160
Pentachlorobenzene "8.00e-04 i y 49 29’ 11 ‘820 63
Pentachloronitrobenzene "3.00e-03 i ' 2.60c-01 A ' y 0.041 0024 0012 1 25
l’emachlomphenol . "300e-02 i "1.20e-01 i ' 0.56 0052 0.026 a 53
Permethrin '5.00e-02 i o 1800 180 68 51000 3900
Phenmedlpham ’ "2.50e-01 i 9100 910 340 260000 20000
Phenot ' 6.00e-01 i 22000 2200 810 610000 47000
m-Phenylenediamine " 6.00e-03 i 220 7 ‘81 6100 470
-Pﬁenyieried'iamihe ' ' 6.00e-03 220 C2 81’ 6100 470
p-Phenylenedxamme ' " 1.90e-01 6900 690 260 190000 15000
Phcnylmercunc acelale '8.00e-05 29 029 o 82 63
2-Phenylphenol IR 1194603 b 35 32 16 1500 330
Phorate "2.00e04 A o 73’ 073’ 027" 200 16
Phosmet "2.00e-02 i 730 "3 S21 20000 1600
Phosphine 130004 '8.57e-06 ‘1 0.031 041 310 23



EPA Reg.

Al Risk-Based Concentrations: R L. Smith (10/15/93)

Key 10 Data Sources: i=IRIS h=HEAST a=HEAST altemate method x=Withdrawn from [RIS y=Withdrawn from HEAST e=EPA-ECAQ o=Other EFA docurnents.

19
o R A } ) Lumm«_rudf/ .
»-Inhaled RfD Oral Potency - | Inhaled Potency | O Tap water - | Ambient air | "7 i Residentiat
: - (mg/kg/d) Slope 1/(mg/kg/d) | Slope. 1f(mg/kg/d) | C Sugh) | o (ug/m3Y Fish'(mg/l_‘;g),. L (mg/kg)‘._ . | soil (mg/kg)
Phosphorus (whlle) 200&05 i 0.73 0.073 0.027 20 1.6
p-Phthalic acid* 1.00e+00 A 37000 3700 1400 1000000 78000
Phthalic anhydride 200e+00 i '343c01 73000 1300 2700 1000000 160000
Picloram 7.00e-02 i - 2600 260 “9sT T 720000 5500
Pmmlphos—melhyl ' 1.00e-02 i 370 T 37 “14’ 10000 780
Polybrommated biphenyls $7.00¢-06 * 8.90¢+00 h 0.0076 0.0007  0.00035 032 0.072
Polychlonnated blphenyls (PCBs) I 7.70e+00 i 00087 000081 000041 037’ 0.083
Aroclor 1016 '7.00e-05 i - 26 026 0.095 7 ‘55
Polychlonnated lerphenyls ®Cls)| ’ 450400 ¢ 0015 0.0014 0.0007 0.64 0.14
Polynuclear aromatlc hydrocarbons - - o . o "
' Acenaphthene ' 6.00e-02 i 2200 220 81 61000 4700
 Anthracene '3.00e-01 i 11000 1100 410 310000 23000
Benzfajanthracene T '7.30e-01 ¢ 16.10¢-01 e 0092 001 00043 39 0.87
Benzo[b)ﬂuoranmené '7.30e-01 - 16.10e-01 « 0092 001 0.0043 39 0.87
Benzo[k]fluoramhene $7.30e-02 16.10e-02 ¢ 092 o1 0043 C39 ‘88
 Benzofalpyrene. 7.30e+00 i 6.10¢+00 0.0092 0.001 000043 039 0.088
Chrysene 7.30¢-03 ¢ 6.10-03 « 9.2 1 043 390 87
Dibenz[ahjanthracene | 7.30¢4+00 ¢ 6.10e+00 * 0.0092 0001 000043 039 0088
Fluoranthene T T400e02 S I 1500 150 54 41000 3100
Fluorene "4.00e-02 i 1500 150 54 41000 3100
lndcno[l,2,3—cd]pyrene RS '7.30e-01 e 16.10¢-01 ¢ 0092 001 0.0043 ‘39 0.87
Naphthalene o " 4.00e-02 y I B 1500 ‘150 54 41000 3100
Pyrene 30002 | 1100 10 ‘@ 31000 2300
Prochloraz '9.00e-03 i "1.50¢-01 i 045 0042 0021 19 43
fprofluraiin " ;| 600e03 & - 220 2 81 6100 470
Prometon |  150e02 i 550 55 "2 15000 1200
Prometryn F " 4.00e-03 i 150 T15 54 4100 310
 {Pronamide " 7.50e-02 i 2100 270 100 77000 5900
’ Propachlor ' "1.30e-02 i 470 47 18 13000 1000
Propaml ' ' 5.00e03 i ‘180 T18 68 5100 390
Propargite ' 2.00e-02 i 730 13 C21 20000 1600
Pmpargualc'ohon 12,0003 i ‘13 73 27 2000 160
Propazmc '2.00e-02 i 730 73 C2r 20000 1600
Propham 200602 730 73 27 20000 1600
Proploonazole "1.30e02 i | 470 47 ' i8 ' © 13000 1000
~[Propytenc glycot 2.00e401 h 730000 73000 27000 1000000 1000000
' Pmpylene glyool monoethyl ether "7.00e-01 & © 26000 2600 ‘950 720000 ' 55:000
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Key 10 Data Sources: i=IRIS h=HEAST a=HEAST alternate method x=Withe....in from IRIS y=Withdrawn from HEAST e=EFPA-ECAO o0=0ther EPA documents.

Propylene glycol, monomethyl 7.00e-01 5 5.71e-01 i 26000 2100 950 720000 5500(;
ether :

Pmpylene oxnde ' "8.57e-03 i '2.40e-01 i " 1.30e-02 i 028 048 0013 12 27
Pursuit ' "2.50e:01 i o o o 9100 910 3400 260000 20000
Pydrin ' 2.50e-02 ¢ 910 91 34 26000 2000
Pyridine "1.00¢-03 i 37’ 37 14 1000 78
Quinaiphos '5.00e-04 i 18 18 0.68 510 ‘39
Quiholi:ie ) B 1.20¢+01 h 00056 000052 0.00026 024 0.053
Resmethrin '3.00e-02 i I o 10 a4 31000 2300
Ronnel ' 5.006-02 'k 1800 180 68 51000 3900
Rotenone ©4.00¢-03 ¢ 150 15 54 4100 310
Savey " 250002 i ‘910 fo1’ 34 26000 2000
Selenious Acid "5.00e-03 i 180 T8’ 68’ 5100 390
Selenium " 5.00¢-03 i 180 18’ 68 5100 390
Selenourea '5.00e-03 h 180 ‘18’ 68 5100 390
Sethorydim ' 9.00e-02 i 3300 330 120 92000 7000
Silver and compounds '5.00e-03 i ‘180 18 68 5100 390
Simazine '5.00e-03 i "1.20e-01 ' 0.56 0052 0026 "2 '53
Sodium az;de " 4.00¢-03 i B 150 T15 54 4100 310
Sodium di hyldumocarbamme‘ "3.00¢-02 i $2.70¢-01 025 0023 0012 1 24
Sodium fluoroacetate ' ' 2.00e-05 i o ; 073 0073 0.027 T20° 1.6
Sodium memvanadate "1.00¢-03 5 137 37 14 1000 18
Strontlum, stable " 6.00e-01 i 22000 2200 810 610000 47000
Strychnme "3.00e-04 i 1 11 041 310 ‘23
Styrene " 2.00e-01 i "2.86e-01 i y 1600 1000 ‘270 200000 16000
Sysihane' ' 2.50e-02 i I ' 910 Co1 34 26000 2000
2378-TCDD (dmxm) I 1.50e+05 & 1.50¢+05 0.00000045  0.000000042  0.000000021  0.000019  0.0000043
Tebuthiuron ' " 7.00e-02 i B o " 200 | 260 95 7200 5500
Temephos '2.00e-02 h 130 ‘13 21 20000 1600
Terbacil "1.30e-02 i 470 Ca1 18 13000 1000
{ Terbufos ' 2.50e-05 A 091 0.091 0.034 26 2
Terbutryn "1.00e-03 i “37° ‘37 14 1000 78
{1245 Tetrachlorobenzene "3.00e-04 i y 18 11 041 310 ‘23
11,1,1,2- Tetrachioroethane "3.00¢-02 i " 2.60e-02 i 25902y 041 024 012’ 10’ ‘25
1,1,2,2-Tetrachloroethane R " 2.00e-01 i 20301 iy 0.052 0.031 0016 “14 32
Tctrachloroethylene (PCE) "1.00e-02 i 52002 ‘203¢03 ¢y 11 ‘31 0.061 55 12
2,34,6-Tetrachlorophenol '3.00e-02 i o S 1100 110 “417 0 31000 2300
p,aa,a Tetrachlorotoluene S © 2.00e+01 y " 000053 000031 0.00016 014 0.032
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Key to Data Sources: i=IRIS h

PA Rey 111 Risk-Based Concentrations: R.L. Swnith (10/15/93)
[ : TR & o - Vi I Commercial/

PR -V:_v_v.v:Oral RED" -, -~ Oral Potency lnhaled Polency O -Tap water .} * fent’ m'dusmal sonl Résidéxilml
Contaminant . . (mglkghd) s = Slope 1/(mg/kg/d) | Slope 1(mgkg/d) | C| - (ugh) .| - (ug/m3) - | Fish:(mghke) | " g). ;| soil (mg/kg):
Tclrachlorovmphos 3.00e-02 ¢ 2.40e-02 * 28 0.26 0.13 2 27
Tctraelhyld|thlopymphosphate '5.00e-04 i o 18 18’ 0.68 510 39
Thallic oxide ' 7.00e-05 h 26 026 0.095 2 ‘55
Tnamum acmate "9,00e-05 i 33 033 012 92 "7
Thallium carbonate 'soows i 29 029 o1 82 63
Th lhum chloride 78,0005 i 29 029 011’ 82’ 63

lThallium nitrate " 9.00e-05 i 33’ 033 012 To2’ B
Tnaumm' selenite. '9,00e-05 33 033’ 012 73 7
| nalliym suifate "8.00¢.05 i 29 029 o1 82 63
Aniobencard’ " 1.00e-02 i 370 37 T 10000 780
|2-(Thiocyanomethylthio)- '3.00e-02 & 1100 ‘110 4 31000 2300
benzothlazole (TCMTB) »
{Thiofanox ' '3.00e-04 1 ‘11 041 310 ‘23
i‘ "Imophanaze-'memyl ' '8.00e-02 i 2900 290 1100 82000 6300
Ithicam '5.00e-03 180 18 68 5100 390
Tin am! wmpounds ‘ "6.00e-01 k 22000 2200 810 610000 47000
1] ' " 2.00e-01"i "1.14¢-01 ¥ y 750 420 2707 200000 16000
Toluene-2 A-diamine R I 3.20e+00 ' 0021 0002 000099 089 02
Toluene-z 5-diamine f “h o 22000 200 8107 610000 47000
Tolu¢nc—26-dlamme h 7300 730 ‘2700 200000 16000
p‘Toluldine ‘ "1.90e01 b 035 0033 o017 15 ‘34
1.10e+00 112400 i 0.061 0.0056 0.0029 26 058
"7.50e-03 i o T ‘270 T 10 7700 ‘590
1 T130e027 40 47 18 13000 1000
| 1.00e02 370 T 37 14 10000 780
1 500e03 y T30 "18° 68 5100 390
t | 30005 i ' ERN 011’ 0041 "3 ‘23

: 246-Tncmoroam|me 1 I "3.40e-02 & T2 018 0093 84 19
246eTnchlomamlme ‘ "2.90e-02 23 022 o1’ 99 22
| 100e02 i 25703 y 18 94 14 10000 780
| 9doedzy 2.86e-01 ¥ y 1300 1000 120 92000 7000
| 4.00e-03 i "5.70e-02 i 5.60e-02 i "y 019 011’ 0055 50 11
600603 ¢ "1.10¢-02 ¥ 60003 ¢y 16 1 029 260 58
Tnchloroﬂuoromethane 130001 i, 2.00¢01 R y 1300 ‘730 4100 310000 23000
' }2.4,5-Trichtorophenol '100em L R p ' 3700 ‘370 ‘1400 100000 7800
*12,4,6-Trichlorophenol S 110e02 10902 61 0.8 029 | 260 58
245-Tncmorophenoxyaeéuc Acid ' 1.00e-02 i Co TRl ‘370 "3 14 10000 780

=HEAST a=HEAST altemate method x=Withdrawn from IRIS y=Wihdrawn from HEAST e=EPA-ECAQ o=Other EPA documenis.
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2(2, 4,5-Tnchlorophcnoxy)
proplomc acid

11 2~Tnchloropropane
1,2,3 Tnchloropmpane
1 2,3 TQ’ as carcmogen
1,2 3-Tncplompropene
11 2 Trichloro-1,2,2-
;nﬂuorocthanc
Tndlphane '
Tnethylammé
Tnﬂumlin '
Tnmethyl phosphalc '
1,35-Trinitrobenzene

2,4,6-Trinitrotoluene
Uranium (sol.uble. salté)
Va:iadmin R
Vanadium pentoxnde
Vanadlum sulfate '
Vernam
“Vmclozolm -
mel aoetale
mel bromxdc
mel chloude
Warfann

—Xylene
o—XyIcne
p-Xylene
Xylene (muéd)
ch
Zinc phosphxde .
Zmeb '

‘i‘nmtmphenylmcthylnitmmmc

'8.00e-03

" 5.00e-03 -
"6.00e03

"5.00e-03
3.00e+01

'3.00e-03

"7.50e-03"

-

" 5.00e-05 i

"1.00e-02
"5.00e-04
'3.00e-03
"7.006-03

" 9.00e-03
2.00e-02

"1.00e-03
2.50e-02
1.00e+00

o

300604 i

2.00e+00"

2:60e+00

200c+00'
30001+
'3.00¢:04
'5.00e-02

..

2.70e+00 «
8.57e+00 »
" 2.00¢-03 i
7.70e-03 i
3.70e-02 h
"3.00602 i
57102
857e-04 i _
1.90¢+00 h
200e-01
200e-01 y
85702 ¥

'3.00¢-01 *

“w@ ¢ e e g

(™3

“w < e«

0.0039
30
59000

110
s
87
18
18
370
22
110
e
e
e
g
910
37000
52
0.019
L
1400
1400
520
12000
11000
g
1800

31000

T
‘13
081
017
018’
g
021"
e

e
g
37
o
210
31

0.021
11
730
730
310
7300
1100
11
180

1

68
81!
0.0012
68
41000

41

041
0.085
0.068

T

011’

41

95

T

e

14

e
1400

0.0017
041
2700
2700

2700
410
041
e

8200

5100
6100
11
5100
" 1000000

3100

370
T
e
10000
T
3100
7200
9200
20000
1000
26000
" 1000000

15
310
1000000
1000000

" 1000000
" 310000
© 310

51000

83
17
39
780
21
230
550
700
1600
78
2000
78000

034
2

" 160000
160000

" 160000

23000
23
3900

q

Key 1o Data Sources: i=IRIS h=HEAST a=HEAST alternate method x=Withie. .in from IRIS y=Withdrawn from HEAST e=EPA-ECAO o=Other EPA documents.
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